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(54) Method and apparatus for dcx:ument processing 

(57) A currency evaluation device (10) for receiving 
a stack of cunency bills and rapidly evaluating alt the 
bills in the stack. The device comprises an input recep- 
tacle (12) and a plurality of output receptacles (217a. 
217b) for receiving the bills after they have been evalu- 
ated. A transport mechanism transports the bills, one at 
a time, from the input receptacle to the output recepta- 
cles along a transport path. A discriminating unit (247) 
irTCluding a detector positioned along the transport path 
between the input receptacle and the output recepta- 
cles evaluates the bills. The discriminating unit deter- 
mines the denomination of the bills and detects the 
occurrence of a plurality of error conditions. The evalua- 
tion device also comprises an interface (15) that permits 
a user of the evaluation device to specify how the plural- 
ity of error conditions are to be handled. 
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Description 

BACKGROUND OF THE INVENTION 
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toco. Avane.c,.«ar.ap^^u^2.e^^^^^^ 

these currency handling systen^ Lrrency bill through the discriminating and/or 

S^SS:^"- "Strrrras^^^^ receptac. Th.e c»n^ica.«. pathways have 

^rrj^Hn^re^r^^^ 

need a currency e.a,ua«on «.t can a^^^^^^^^^^ 

device having an input/output means that ts simply to operate, tiexirae. u 
SUMMARY OF THE INVENTION 

,0004, It is an object of the present invention to provide ^^^^ ^^^^t.^^::^^!:^^^ 
leducis currency jams and is more accessible '^-^^^^^^^^ 

method and apparatus lor transporting a ^^J'^f ^^'l^^^^^^J^S^,^^*^^^^ plates. These plates are sub- 
tus is provided. A transport mechan^m mdudesa^rfs^te«nt« y^^^^ ^^.^^ ^ 

stantially free of surface features. The ^"^'^l^^^'^J^^^g^^^er^^,^^ in the transport plate so as to 
currency pathway there between. A pluraU^y of ^^"^I'^'^^^^'^IZ^^ Furthennore. the foUower plate 

ra^ngrrrrr ^^^e^and ar.om the transport plate to allow easy 

r^Soir '°n^r=^::ntransport mechan-.^^ 

transport path between an waluating mechan,sm and a P'"«''^ ° "f^^^^^^^^ is positioned sub- 

between. , . HouirP for receivina a stack of currency bills and rap- 

[0006] Acco>ding to another embodiment, a currency evaluation <'J^l'!^^^^^^^^ a of bais to be 

[dly Jaluatng all the bills in the stacK is P;°f ^^^J^l^^j^^^^^'X m^^fh^J^^^^ ^luated. A transport 
evaluated and a number, of output '«=«P«=<=les tor .^^^^^^^^if^Ce ^f the output receptacles along a trans- 
mechanism transports the bills one at a time from 't^^ <np^/^P^cle ° ^ concerning the bills. A con- 
port path. Adiscriminat»,gunitevalumestheb,,is,ndud,ngd«^^^ 

trol panel includes a touch screen for '^^"^^^^'^^l^^^.Za,^ unit causes the discriminating 

^-^rni^rX^r^^^^^ 

of operation. Hav/irj» (nr rpceivino a stack of currency bills and rap- 

10007, According to another entodiment. « ^^X^rL^n^cel^ b IsTe^^^^^ to meet certain crKeria. 

'f^crfC^^r::^^^^^ 

C^eS^oT^r^rgtrir^^mr^ererr^^^^^^^^^ .ceptades for 

^i-r:^^rriS^e"iretore;^^^^ 

tS'- According to another err^xx^imentacurrencv^^^^^^^ 
control interface has a data retrieval de/ice such as a touch screen tt^ '^^^^^i™^ on the detection of a bill 
ation de/ice specHying whether the valuation device should suspend its operation Daseo on 
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meeting or failing to meet one or more criteria such as, e.g. . a bill being a no call bill. 
BRIEF DESCRIPTION OF THE DRAWINGS 

5 [001 0] other objects and advantages of the invention will become apparent upon reading the following detailed 
description in conjunction with the drawings in which: 

FIG. 1 is a perspective view of a multi-pocket document evaluation device according to one embodiment of the 
present invention; 

10 FIG. 2 is a side view of an evaluation device depictirtg various transport rolls in side elevation according to one 
embodiment of the present invention; 

FIG. 3 is a side view depicting a stripping wheel according to one embodiment; 

FIG. 4 is a sectional side view taken across a currency pathway depicting a bill in the region of an evaluating mech- 
anism according to one embodiment of the present invention; 
IS FIG. 5 is a sectional bottom view depicting a portion of a transport plate illustrating H-shaped leaf springs in con- 

junction with passive rolls according to one embodiment; 

FIG. 6 is a top view of a rrachine depicting various shafts according to one embodiment of the present invention; 

FIG. 7a is a sectional side view of a transport plate according to one embodiment of the present invention; 

FIG. 7b is a front view of a first region of a transport plate according to one embodiment of the present inventton; 
20 FIG. 7c is a sectional side view of the first region of a transport plate depicted in FIG. 7b; 

FIG. 7d is a front view of a second region of a transport plate according to one embodiment of the present invention; 

FIG. 7e is a sectional side view of the second region of a transport plate depicted in FIG. 7d; 

FIG. 8a is a sectional side view taken across a currency pathway depicting a bill passing below a first follower plate 

according to one emljodiment of the present invention; 
25 FIG. 8b is a sectional side view of a first follower plate according to one embodiment of the present invention; 

FIG. 8c is a front view of the first follower plate depicted in FIG. 8b; 

FIG. 9a is a sectional side view taken across a cun-ency pathway depicting a bill passing below a second follower 
plate according to one embodiment of the present invention; 

FIG. 9b is a sectional side view of a second follower plate according to one embodiment of the present invention; 
30 FIG. 9c is a front view of the secorxl follower plate depicted in FIG. 9b; 

FIG. 10a is a side view depicting an evaluation device in an open position according to one emtxxliment of the 
present invention; 

FIG. 10b is a side view depicting an evaluation device in an open position according to one embodiment of the 
present invention; 

35 FIG. 1 la is a front view of a transport plate according to one embodiment of the present invention; 

FIG. 1 lb is a sectional side view of a transport plate according to one embodiment of the present invention; 
FIG. 12 is a side view of an evaluation device having three output receptacles depicting various transport rolls in 
side elevation according to one emtxxJiment of the present invention; 

FIG. 13 is a side view of an evaluation device having four output receptacles depicting various transport rolls in side 
40 elevation according to one embodiment of the present invention; 

FIG. 14 is a side view of an evaluation device having six output receptacles depicting various transport rolls in side 
elevation according to one embodiment of the present invention; 

FIG. 1 5 is a sectional view taken approximately through the center of another embodiment of a currency discrimi- 
nating machine having two output receptacles showing the various transport rolls in side elevation; 

45 FIG. 1 6a is a sectional view of a scanhead according to one emtxxjtment; 

FIG. 16b is an end elevation of a upper support member which includes an upper scanhead and a sectional view 
of a lower support member mounted beneath a upper support member according to one emtxxiiment: 
FIG. 17 is a functional block diagram illustrating a document authenticator and discriminator according to one 
enrixxJiment of the present invention; 

so FIG. 1 8 is a functional block diagram illustrating a two-pocket document authenticator and discriminator according 
to one emt>odiment of the present invention; 

FIG. 19 is a front view of a control panel according to one embodiment of the present invention; 
FIG. 20 is a touch screen according to one embodiment of the present invention; 

FIGs. 21 -33 illustrate various touch screen displays according to various enixxdiments of the present invention; 
55 FIG. 34 is a numerical keypad according to one embodiment of the present invention; and 
FIGs. 35-39 illustrate examples of operating parameters selection screens. 
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DETAILED DESCRIPTION OF THE EMBODIMENTS 

rOOl 1 1 The transport mechanism of the present invention may be used and incorporated in an ^aratus v^c^ 
L^^JivLs tran^ evaluates, authenticates, discriminates, counts or otherwise processes documents, in erne 
analyzes, transports, eya^uaieb invention is incorporated in an evaluation apparatus for discnmmat- 

embodimerrt^a ^^^^ theses nt^^^^^^^ ^J^^^^^ i^ention may be employed 

;r Sn^t,^^^^^ ^ o^er documents such as. for example. stocK cert^^tes. bonds, postage stamps 

FloTdeDicts an exterior perspective view and FIG. 2 is a side view of a multi-pocket document evaluation 
10012] FIG 1 ffP'^5\^!^^i^i^or according to one embodiment of the present invention. According to one 

to or areater than 600 bills per minute. In another embodiment, documents such as currency bills are t^^ns^rtea^ 
to or ^"^^^f'Jl^^^ I ^ , ter than 800 bills per minute. In another embodiment, documents such 

bra fu St^L di^lay. AHerniively or additionally physical keys or buttons l>e . 
r«M n PrXn the inout receolacie 12 the currency bills are moved in seriatim from the bottom of a stacK ot Dins aiOTg 
L^^ed a«Tl^ n Ra 2) which r'eceives bills moving do^rdly and reai^a^ily and chanj^- the 

2l2band213bdeliverthebillsontoatorwardendolastacterplate2l4b. „ -m th» rih,pr*er is 

« rOOITl A diverter 260 directs the bills to eHher the first or second output receptacle 21 7a. 21 7b. When the d"«rtens 
f~ iler pcJ^^^ bL are directed to the firs, output receptacle 21 7a. When the diverter 260 is ,n an upper posrtion, 

Kes theTJsf^ plate 240. Bills are posrtively driven along the transport plate 240 by means of a ^an^ 

via a ben 21 . Such an arrangement is illustrated in more detail in United Slates patent application Serial No. 08/450.505 

\mm Payrolls 250 251 are mourrted on an underside of the transport plate 240 in such a manner as to be free- 
EngS t^e^fre^'^ive ies 254 and 255 arxl biased into counter^otating contact with their ^'responding 
^^ZS^'IS 223^ 241. -me passive rolls 250 and 251 preferably have high-friction rubber surfaces and are 
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biased into contact with their respective driver, upper rolls 223 ar^ 241 by means of a P^';,°' 

Sa see FIG 5) The central portion of each leaf spring is fastened to the transport plate 240. which is fastened 
■ JdfyTo me ™*in^e f^^e so thaTthe rela«ve.y st« arms of the H-hap^springs exert a^n^nt ^as,ng pressure 
L^i,4t the passive rolls 250 and 251 and push them against the corresponding upper ro^ls 223 and 24 . 
lOWOl ReLng back to FIG. 4. the dr«en and passive transport roils are preferably coptenar «Mh a lat "PP^^^ 
S me tran^rt Plate 240 so that currency bills can be positively driven along the top surface of the plate in a flat man- 
1 thi r^Mty of bill sk Jand to enhance the reliability of the overall scanning and r^nrtion proce^ 

,h^ Jns are "rr^y gr^ urK^er uniform pressure between the driven and passive rolls. The »-^^'^J^'"^J^ 
Ir^ 2K a« i™cirra bill twisting or skewing. The O-rings 244, 245 are also effective in ensunng mat centml portions 
me Mtete h^ f^rt ^le dista^e between me axes of the two driven upper rolls 223 and 241 and me corresponding 
co^rS "r«S Ssste r^^^^ 250 and 251 is selected to be iust short of a length of a narrow dimension of me currency 

SI^l] FIG. 6 depicts various shafts of me multi-pocket document evaluation device 10 according to one e^^fjrt 
LVme presort invention. The distance between the shafts should preferably be less man me «ndth of me bills that are 

Tc^T^"^^i sh<«n in FIG 7a according to one embodiment of me present invention the transport plate 240 is 
Entat ?|^ a^Te^r The uncomplicat^ surfaces of the transport plate 240 have no protoid^g features, n one 
«^^rt m te^belts employ«J to engage and advance bills after mey have been evaluated m me evaluation 
'^277 ,n t^s e:^« Te bills are delivered to an appropriate output receptacle 217a or 217b after being 

crThi*s:z'rt7att2'^i^^^^^ 

Sr rthe^rst^Sally planar region 240a. The first substantially planar region 240a ends at a po.m 300. 
^et^n^ p ate 2«"^s a'sL s^ntially planar region 240b defining a second plane. The ^^o™" -*>^ 
rn^SwTnar region 240b begins at the poW 300. The second substantially P'a^; r^'on f ^«/^^"P '"^ .^^^^^^ 
flange 240d In one embodiment, me first arxJ second substantially planar regions 240a and 240b ^"Jf' 
the ertirereg on of the transport pam from me evaluation mechanism to me plurality of outpu^ recycles 21 7a.b 

2^4? InTe elb^imeTmeVeco^ substantially planar region 240b does not devjate 

E reotor240a by more man about 90 degrees. In a second embodiment me second region 240b does "°t deviate 
U^ii^^Z^^ 2^Z^^ man about 60 degrees. In a mird embodiment, me second reg«n 240b do^ not de^ 
ate'rom me IS, region 2^a by more than about 45 degrees. In a '"^h "^TFiG 7aTe'te:^ r^ton 2^ 
not deviate from me firs, region 240a by more than about 30 d^rees^As "? ^'f • !!; ''^^^^eS whle a 

is substantially planar wim me first region 240a. deviating from me first region 240a by an angle of a degrees where a 

io^i^ ^T^eSnSort plate 240 also has a third substantially planar region 240c defining a third plane. In one embod- 
E m^^u^Sy ..anar region 240c does not deflate by more man about « ■^^^^.^^^J;^^^^^^^^^ 

In ant,»her embodiment the third region 240c does not deviate by more man about 25 degrees me lira 
fSon 24^^ iTdSJSirRG 7a. me tl^Kf region 240c deviates from me first region 240a by an angle of p degrees 

S " ''t^^i^S' 240 has a plurality o, apertures 25 therein. According to one embodiment, apertures 25 
Sesem onTyT^e necessary to facilitate me functioning of pass«e rolls and driven rolls and a d«erter 260. 

to another e^bSiment apertures 25 are present only where necessary to facilitate ^^^'^"'^^^^ 
^^Xen Tons dl^rter 260. various sensors such as scanheads. doubles detectors and document tocaton 
se^^ IbrTensors may covered w»h materials mat do not inte-lere wim me functK>n.ng of co^^'"9 

^^rs wSHonemeless facilitating me transport plate in appearing smoom and j^P^^ .''^1, 

^^fe w^«, <^cal sensors are being employed, corresponding apertures may contain lenses mat ^^^'"^"""^ 
rZxl me transport plate. Ukewise. materials ma, do not interfere wim me operation of "«9"f 

r3^ e^^ to cover a^ apertures created to fadlHate meir operation. Accordingly, sudh 
^meS me transport p^ate. effectively negating me existence of me correspondmg apertures. Alternatwely the 
fr^rtXe m^y b^Sructec^ from a material tha, does not interiere wim me operation o, such sensorsso ,h^ no 
J^i^e^^ in me first place. e.g. . a dear plastic transport plate pennitting me functoning of optical sen- 



ISktI Apertures 25 in first region 240a of me transport plate 240 are shown in FIGJb. ^'^^^^^^^ 

Lnd *iverolls to protrude into me currency pamway to mereby advance bills atong me pathi^y ^^^^J!^. 

ends of the diverter 260 to rotate below me wer surface of me transport plate 240. Aper^i^^ 

head to read me underside of a passing document The lower scanhead nay be. 

Apertures 25d provide access for double detection sensors that detem«ne ^h^mer *«o or -^i* 

ported in a stacked or overlapping manner. An example of optical scanheads and doul^e detection senwr are 

Kbed in more detail in cotton wim FlGs. 1 3-16. Apertures 2Sc and 25d may cortain lenses ma, are flush w,m 
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.ho .«n«ort surface o< the transport plate. ^Nhere apertures 25c and 25d corrtain such lenses, the transport plate 240a 
ir^t^^'^ronTa^^-s 25a and 25b He. . apertures only ,or the .ansport rolls and me cWerter). 
t0O28 Apertures 25a and 25b in a second region 240b ot the transport plate 240 are show,, ,n FIG. J^^^s clean 
Sob^^eLIf transport plate 240 facilitates a reduction in the jamming of the currency tolls as well as faalrtafng 



t°oTe:n^te^ mJtLnd substan^a.ly planar region 240f does no, '^^■f-^'.'^^^'^^'^l 

the jamming of the currency bills as well as facilitating the ease wrth which lammed bills can be renwvea irom me 

that is free and unencumbered between the roll 251 and the output ^^ceptacles 21 7aJ^ 217b for ^^^^ 
the follower olates 262 and 278 have apertures only where necessary for accommodation of passive rolls ^ba. ^ru. 
2MaS^^Sres25cacco.?rmoda.ingpassK^^ 

sT;^^ the apertu^ 25d accommodating passive rolls 284 and 288 are shown .n Fia 9c. Thus ao^'^ «° ^ 
fn^iment aTransport mechanism is employed that uses no belts to advance bills from the a^aluation region ,o a plu 

K "S^'Sally to FIG. 8a. the follower ^ate 262 in ^^^^^ 

plate 240 guide a wn 20 fmm the passive roO 251 to a driven roll 264 and then to a dr«en ^o" 266 The ^^'^ 
Ik 270 are Based by H-springs 272 and 273 into counter-rotating contact with the corresponding driven rolls 264 and 
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266 in a manner similar as described above in connection with passive rolls 250 and 251. 

[0036] A diverter 260 is employed to direct the bill 20 to the appropriate output receptacle 217a or 217b. The bill 20 
wiU encounter the diverter 260 after emerging from between the driven roll 266 and the passive roll 270. Diverter 260 
Includes a plurality of flanges mounted across the transport path on a shaft 274. Two solenoids 261 a.b, one mounted 
on each end of the shaft 274 (see FIG. 6). cause the shaft and the attached diverter flanges to rotate into either a lower 
position or an upper position. The two solenoids drive the shaft 274 in opposite directions and an appropriate one of the 
two solenoids is energized depending ipon whether the diverter 260 is to be moved from its lower position to its upper 
position or vice versa. The use of a separate solenoid for each rotational direction enhances the performance of the 
diverter 260 by increasing of the speed with which the position of the diverter 260 may be changed. 
[0037] When the diverter 260 is in the lower position, the ends of the flanges are positioned below the upper surface 
01 the transport plate 240. Apertures 25b in transport plate 240 (see FiGs. 7b and 7d) facilitate this position white aper- 
tures 27b in transport plate 240' (see FIG. n a) facilitate this position. The apertures 25b and 27b con'espond in location 
and size to the diverter 260 which enables the diverter 260 to protrude through the transport plate 240 and create a 
smooth ranrp for directing the bills into the upper output receptacle 217a. 

[0038] When the diverter 260 is in the upper position (as shown in FIG. 8a). bills are directed between the transport 
plate 240 and the follower plate 278 (see FIG. 9a). The transport plate 240 and the follower plate 278 guide bills after 
the diverter 260 to a driven roll 280 and then to a driven roll 282. 

[00391 Also illustrated in FIG. 8a is a sensor 235a. Sensor 235a may be used to detect when bills pass by the sensor. 
This sensor may be used to aid in determining when the position of diverter 260 may be changed and/or used to detect 
when bills have become jammed either upstream of this sensor or over this sensor. For example, if no bills pass thts 
sensor for a predetennined period of time when bills are expected to be passing this sensor, a jam condition en-or may 
be generated to stop the transport mechanism and prompt the operator as to the existence and location of a jam. Sen- 
sor 235a may be, for example, an optical sensor that detects light reflected oH the follower plate 262. A change in the 
amount of light being reflected back to the sensor 235a may then indicate that a biH is passing by this sensor. 
25 [0040] FIG. 9a illustrates a bill 20 between the driven rolls 280 and 282 and their respective passive rolls 284 and 286. 
The passive rolls 284. 286 are biased by H-springs 288. 289 into passive counter- rotating contact with the driven rolls 
280 282 respectively, in a manner similar to that described above in connection with passive roils 250. 251 . Bills are 
then directed to the lower output receptacle 21 7b via the stacker wheels 212b and 21 3b. Also illustrated in FIG. 9a is a 
sensor 2355. Sensor 235b may be used to detect when bills pass by the sensoi*. The above description of sensor 235a 
30 in connection with FIG. 8a likewise applies to sensor 235b. 

[0041] As shown in FIG. 10a in one embodiment of the invention, the follower plates 262 and 278 are part of an 
assembly 30 that also includes the output receptacles 217a.b including stacker wheels 212a.b. 213a.b (a nrxjveable 
assembly 30 can also be seen in phantom in FIG. 2). As shown in FIG. 10a. this assembly 30 can be moved away from 
the remainder 40 of the document evaluation device 1 0 which may be. for example, a currency discriminator. Assembly 
35 30 is hingedly connected to the remainder of document evaluation device 40 about pivot 35. This arrangement allows 
the assembly 30 to rotate outward and away from the remainder of currency discriminator 40 and to expose the trans- 
port plate 240'. thereby permitting access to the transport plate 240* after the evaluation region 247. In one embodi- 
ment, assembly 30 is maintained in its open position by its own weight. Alternatively, springs 320 (see FIG. 2) may be 
used in conjunction with the pivot 35 to maintain this assembly in its open position. The resulting unobstructed access 
40 allows users of the discriminator to easily clear jams without a complicated procedure or the need to put a hand into a 
restricted, difficult to access, and sometimes dirty region. Ukewvise, the smooth transport and follower plates contribute 
to the easy removal of bills. 

[0042] Assembly 30 in one embodiment of the present invention also includes a pivoting mechanism or lever 33a adja- 
cent to follower plate 262. When in its closed position, the lever 33a is biased upward by a spring (not shown) with a 
45 hub 33b fitting into a notch 42 which maintains the assembly 30 in its closed position and the follower plate 262 in 
spaced relation to transport plate 240e. To move assembly 30 into rts open position, the lever 33a is moved downward 
so that hub 33b is not engaging notch 42. The assembly 30 may then be rotated away from the remainder of the docu- 
ment evaluation device. The Iwer 33a also assists in moving the assembly 30 away from the remainder of ciffrency dis- 
criminator 40. 

so [0043] FIG. 10b Is a side view depicting an evaluation device in an open position according to another emtxxJimert 
of the present invention that is similar to that shown in FIG. 1 Oa. 

[0044] FIGs. 1 2-1 4 depict mufti-pocket document evaluation devices 10, such as a cunency discriminators, according 
to other embodiments of the present Invention. FIG. 1 2 depicts a three-pocket document evaluation device 1 0. such as 
a currency disaiminator. FIG. 1 3 depicts a four-pocket document evaluation device 1 0 such as a cun-ency discriminator . 
55 FIG. 14 depicts a six-pocket document evaluation device 10. such as a currency discriminator. 

[0045] The mutti-pocket document evaluation devices 1 0 in FIGs. 12-14 have a transport mechanism which includes 
a transport plate or guide plate 240 for guiding currency bills to one of a plurality of output receptacles 21 7. The trans- 
port plate 240 according to one en^jodiment is substantially flat and linear without any protruding features. Before 
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reaching the output receptacles 217. a till can be. for example, evaluated, analyzed, authenticated, discriminated. 

which carri^ K-„e l« Z nTrfnLit receotacles 217 When a diverter 260 is in its lower position, bills are directed to the 
Z'JP^^ r^^n 260 . in i« u^, posK^n. bi«s proceed in me direction o. «,e 

;^"'"^T^SSfd^ment evaluation devices 10 of FIQs. 12-14 according to one entocdiment "^^f^' 
L!^^!^^^^ S^r^oled on an underside o. the transport plate 240 and are biased into cou"ter-f«atng 

1^11 Stackinq of the bills is effected in each output receptacle by a pair of driven stacking wheete 2212a and 2213a 
Sutr^r<re^17aandsuc.n^hee.^^^^^ 

according will not be described again here^ ^^^^ ^ ^^^^ 

J^:ra^;Tmet«e™^'^1hTd.^rrr^ mfsarl^ie ^drive rol. 223 (FIQ. 2) described above. UKe- 

t^l At the lower end of the cun/ed guideway 221 1 . the bill being transported by the drive roll 2223 engages a flat 
SUte^4iTurr^cybi.s are posiLly driven along thoflatp,^^^ 

which includes the drive roll 2223 at one end of the plate and a smaller dr«en roll 2241 at the "•^'^^ J^. 
^h the drK,er roll 2223 and «,e smaller roll 2241 incl«le pairs of smoo«, '-^J!^'"^^''^^^:^^^^^^^ 
flat aaainst the Diate 2240 A pair of O rings 2244 and 2245 fK into grooves formed in both the roll 2241 ai^ "li""" ST,. 
tLenSagetTeb^r^^.^^^ 

K'";^e^CgS«t£f2240isprov«edw«hope..ngsm^^^^ 

L^the smaller driven rail 2241 are subjected to counter-rotating contact with corresponding pairs of passive transport 
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rolls 2250 and 2251 having high-friction rubber surfaces. The passive rolls 2250. 2251 are mounted on the underside 
oi the flat plate 2240 in such a manner as 1o be freewheeling about their axes 2254 and 2255 and biased .nto counter- 
rotating contact with the corresponding upper rods 2223 and 2241. The passive rolls 22W and ^^1 are biased .nto 
contart with the driven rolls 2223 and 2241 by means of a pair of H-shaped leaf springs 2252 and 22^. Each of the 
four rolls 2250. 2251 is cradled between a pair of parallel arms of one of the H-shaped leaf spnngs 2252 and 2253. 
[00561 The points of contact between the driven and passive transport rolls are preferably coplanar with the flat upper 
surface of the plate 2240 so that currency bills can be positively driven along the top surface of the plate in a flat manner. 
The distance between the axes of the two driven transport rolls, and the corresponding counter-rotatng passive rolls, 
is selected to be just short of the length of the narrow dimension of the currency bills. Accordingly, the bills are f rmly 
Gripped under uniform pressure between the upper and lower transport rolls within the area of scanhead 2247. thereby 
minimizing the possibility o1 bill skew and enhancing the reliability of the overall scanning and recogniton proc^. The 
positive guiding arrangement described above is advantageous in that uniform guiding pressure is maintained on the 
bilte as they are transported through the scanhead area, and twisting or skewing of the bills is substantially reduced. 
TTiis positive action is supplemented by the use of the H-springs 2252. 2253 tor miformly biasing the passive rollere 
into contact with the active rollers so that bill twisting or skew resulting from differential pressure applied to the bills 
along the transport path is avoided. The O-rings 2244. 2245 function as simple, yet extremely effective means for ensur- 
ing that the central portions of the bills are held flat. ^ ^. ^ OO^rt 
r00571 Guide plate 2240 extends from the region of curved guideway 2211 to a region in the vicinity the diverter 2260. 
A guide plate 2262 in conjunction writh the lower portion of the guide plate 2240 guide bills from between rolls 2241 and 
2251 to driven roll 2264 and then to driven roll 2266- Passive rolls 2268. 2670 are biased by H-springs 2272.2273 into 
counter-rotating contact writh rolls 2264 and 2266. respectively, in a manner similar to that described above in a>nnec- 
tion with rolls 2250. 2251 - Bills emerge from between rolls 2266 and 2270 and are directed into diverter 2260. Diverter 
2260 comprises a plurality of flanges mounted across the transport path on shaft 2274. Two solenoKls. one mounted 
on each end of shaft 2274 cause the shaft and the attached diverter flanges to rotate into either a lower position or an 
upper position The two solenoids drive the shaft 2274 in opposite directions and an appropriate one of the two sole- 
noids is energized depending upon whether the diverter 2260 is to be moved from its lower position to its upper portion 
or vice versa. The use of a separate solenoid for each rotational direction enhances the performance of the diverter by 
increasing the speed with which the positron of the diverter may be changed. - ^ . 
[00581 When the diverter is in its lower position, bills are directed to the upper output receptacle 22 7a via stacker 
wheels 2212a and 2213a. When the diverter is in its upper position, bills are directed between guide plates 2276 arrf 
2278 Guide plates 2276 and 2278 guide bills from the diverter 2260 to driven roll 2280 and then to driven roM 2282. 
Passive rolls 2284 2286 are biased by H-springs 2288.2289 into counter-rotating contact with rolls 2280 and 2282. 
respectively, in a nUnner similar to that described above in connection v«th rolls 2250. 2251. Bills are then directed to 
the lower output receptacle 2217b via stacker wheels 2212b and 2213b. 

Evaluation Region 

[00591 The characteristics of the evaluation region 247. 2247 may vary according to the particular application and 
needs of the user The evaluation region can accommodate a nunnber and variety of different types of sensors depend- 
ing on a number of variables. These variables are related to whether the machine is authenticating, counting or discnm- 
inating and what distinguishing characteristics are being examined, e.g., size, color, magnetism, reflectivity, 
absortjability. transmissivity. electrical conductivity, etc. 

[00601 The evaluation region 247. 2247 may employ a variety of detection means such as magnettc or optical sensors. 
For example a variety of currency characteristics can be measured using magnetic sensing. These include detection 
of patterns of changes in magnetic flux (U.S. Pat No. 3.280.974). patterns of vertical grid lines in the portrait area of 
billslu S. Pat. No. 3.870.629). the presence of a security thread (U.S. Pat. No. 5.151.607). total amount of magnetiz^e 
material of a bill (US. Pat No. 4.61 7.458). patterns from sensing the strength of magnetic fields along a bill i^-^-f f^ 
No 4 593 184) and other patterns and counts from scanning different portions of ttie bill such as the area in which the 
deno^nation is written out (U.S. Pat No. 4.356.473). Additionally, a magnetoresistive sensor or a plurality of ^h sen- 
sors including an anay of magnetoresistive sensors may be employed to detect, for example, magnetic flux, txampl^ 
of magnetoresistive sensors are described in. for example. U.S. Pat. Nos. 5.119.025. 4.683.508. 4.413.296. 4.388.662 
and 4,164.770- Another example of a magnetoresistive sensor that may be used is ttie Gradiometer available *«>"^E 
Nonvolatile Electo^onics. Inc.. Eden Prairie. MN. Additionally, other types of magnetic sensors may be employed tor 
detecting magnetic flux such as Hall effect sensors and flux gates. 

[0061 1 With regard to optical sensing, a variety of currency characteristics can be measured such as detection ^ den- 
sity (U S Pat No. 4 381 447). color (U.S. Pat. Nos. 4.490.846; 3.496,370; 3.480.785). lengtti and thickness (U.S. Pat. 
No 4 255.651). the presence of a secLFity thread (U.S. Pat No. 5.151.607) and holes (U.S. Pat. No. 4.381 .447), and 
other patterns of reflectance and transmission (U.S. Pat No. 3.496.370; 3.679.314; 3.870.629; 4.179.685). Color detec- 
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tion techniques may employ color filters, colored lamps, and/or dichroic beamsplitters (U.S. Pat. Nos. 4.841.358: 
4 658 289- 4 716 456 4 825 246 4 992 860 and EP 325.364). TTie use ot ultraviolet light is also a useful discrimination 
and authentication tool. 'An optical sensing system using ultraviolet light is desaibed in PCT application WO 95/24691 
put>lished on September 14, 1995. 

r00621 In addition to magnetic and optical sensing, other techniques of detecting characteristic information of currency 
include electrical conductivity sensing, capacitlve sensing (U.S. Pat. No. 5.122.754 [watermark, security thread]; 
3 764 899 [thickness]; 3.815.021 [dielectric properties]; 5.151.607 [security thread]), and mechanical sensing (U.S. Pat. 
No 4 381 447 [limpness]: 4.255.651 [thickness]). Alternatively or additionally, sensors may be employed to detect bills 
or security threads printed or coated with thermochromatic materials (materials that change color with a change in tem- 
perature) Examples of threads incorporating thermochromatic materials are described in U.S. Pat. ^k>. 5.465.301 . 
[0063] AKhough not illustrated in the drawings, it should be noted that corresponding photodetectors (not shown) may 
be provided within the »/aluation area in immediate opposition to corresponding light sources. These detectors detect 
the beam of coherent light directed downwardly onto the bill transport path from con-esponding the light sources and 
generate an analog output which corresponds to the sensed light. Two-sided scanning may be used to permtt bills to be 
fed into a currency discrimination system according to the present invention with either side face up. An example of a 
two-sided scanhead arrangement is disclosed in U.S. Pat. No. 5.467.406. Another example of a two-sided scanhead 
arrangement is described In PCT applciation WO 96/10800 published April 11. 1996. Further, to accommodate scan- 
ning in areas other than the central portion of a bill, multiple scanheads may be laterally positioned next to each ottier. 
Examples of multiple scanhead arrangements are described PCT application WO 95/24691 published on September 

[OOmIi^ Some examples of scanheads are depicted in FlGs. 14a-14b. These scanheads may be. for example, incor- 
porated into the evaluation devices depicted in FiGs. 1. 3. 10 or 10b. and 12-15. As illustrated in FIGs. 14a-l4b. me 
housing for each scanhead is formed as an integral part of a unitary molded plastic support member 280 or 281. The 
lower member 281 also forms the transport plate 240 that receives the bills from tiie drive roll 223 and supports the bills 
25 as they are driven pest the scanheads 1 8a and 1 8b. 

[0065] The two support members 280 and 281 are mounted facing each other so that the lenses 282 and 283 ot the 
two scanheads 18a. 18b define a narrow gap through which each bill is transported. The upper support member 280 
includes a tapered entry guide 280a which guides an incoming bill into the gaps between the various pairs of opposed 
lenses 

30 [00661 The lower support member 281 is attached rigidly to the machine frame. The upper support member 280. how- 
ever is mounted for limited vertical movement when it is lifted manually by a handle 284. to facilitate the cleanng of any 
paper jams that occur beneath the member 280. To allow for such vertical movement, the member 280 is slidabty 
mounted on a pair of posts 285 and 286 on the machine frame, with a pair of springs 287 and 288 biasing the member 
280 to its lowermost position. ™ „ v 

35 [0067] Each of the two optical scanheads 1 8a and 18b housed in the support members 280. 281 includes a pair of 
light sources acting in combination to uniformly illuminate light strips of the desired dimension on opposite sides of a biM 
as it is transported aaoss the plate 240. Thus, the upper scanhead 18a includes a pair of LEDs 22a. directing light 
downwardly through an optical mask on top of the lens 282 onto a bill traversing the flat guide plate 240 beneath ttie 
scanhead The LEDs 22a are angularly disposed relative to the vertical axis of the scanhead so that their respective 

40 light beams confine to illuminate the desired light strip defined by an aperture in the mask. The scanhead 18a also 
includes a photodetector 26a mounted directiy over the center of tiie illuminated sti-ip for sensing the light reflected off 
the strip A lower scanhead 1 8b includes a pair of LEDs 22b. directing light upwardly through an optical mask on top of 
the lens 283 onto a bill ti-aversing the flat guide plate 240 above ttie scanhead. 

[0068] Turning now to FIG. 1 7. there is shown a functional block diagram illustrating an embodiment of a document 
45 authenticator and discriminator according to the present invention. The discriminator system 402 comprises an input 
receptacle 404 for receiving a stack of currency bills. A transport mechanism defining a transport path (as represented 
by arrow M) transports the bills in the input receptacle, one at a time, past one or more sensors of an authenticating and 
discriminating unit 406. Bills are then ti-ansported to one of a plurality of output receptacles 408 (arrow N). TTie system 
402 may con-espond. for example, to the discriminators described above having multiple output pockets such as those 
so shown in FIGs. 1-2. 1 0. and 1 2a-1 2c. The authenticating and discriminating unit scans and determines the denomina- 
tion of each passing bill. Any variety of discriminating techniques may be used. For example, the discriminating method 
disclosed in U.S. Pat. No. 5.295.196 may be employed to optically scan each bill. Depending on the charactenstics of 
the discriminating unit employed, the discriminator may be able to recognize bills only if fed face up or face down. 
regardless of whether fed face up or face down, only rt fed in a fonward orientation or reverse orientation, regardless of 
55 whether fed in a fonward or reverse orientation, or some combination thereof. Additionally, the discriminating unit may 
be able to scan only one side or both sides of a bill. In addition to determining the denomination of each scanned bfll. 
the authenticating and discriminating unit 406 may additionally include various autiienticating tests such as an ultravi- 
olet authentication test as disclosed in PCT application WO 95/24691. Ukewise. the authenticating and discnminating 
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unit 406 may additionally include other authentication tests such as thread detection, enhanced magnetics tes^s. and 
^lor auther^ication teste induding those described in PCT application US 97/02301 Ue6 on February 1 4. 1997. 
100691 Signals from the authenticating and discriminating unit 406 are sent to a signal processor such as a central 
nrocessor unit ("CPU"). The CPU records the results of the authenticating and discriminating tests in a memory. When 
thTaXnticatng and disain^nating unrt 406 Is able to confirm the genuineness and denomination of a bill, the value 
the^U is add«l to a total value counter in memory that keeps track of the total value of the stad. o^^btils that were 
k«erted in the input receptacle 404 and scanned by the authenticating and discriminating unrt 406. Additionally, 
depending on the mode of operation of the discriminator system 402. counters assodated with one or more deriom.na- 
tions may be maintained in the memory. For exanple. a $1 counter may be maintained to record how many $1 bills were 
scanned by the authenticating and discriminating unit 406. Ukewise. a $5 counter may be maintained to record how 
many $5 bills were scanned, and so on. In an operating mode where individual denomination counters are n«"^a.ned 
the total value of the scanned bills may be determined without maintaining a separate total value counter. The total 
value of the scanned bills and/or the number of each individual denomination may be displayed on a display such as a 

[^^0]' ° A'di^iSing unit such as the authenticating and discriirtnating unit 406 may not be able to idemify the 
denomination of one or more bills in the stack of bills loaded into the input receptacle 404. For example. Ha bill is exces- 
sively worn or soiled or if the bill is torn a discriminating unit may not be able to identify the bill. Furthermore, sorne 
known discrimination methods do not have a high discrimination effidency and thus are unable to dentify bHte which 
vary even somewhat from an "ideal" bill condition or which are even somewhat displaced by the transport mechanism 
relative to the scanning mechanism used to discriminate bills. Accordingly, such poorer performing discnminating unite 
may yield a relatively large number of bills which are not identified. Alternatively, some discriminating unrts may be 
capable of identifying bills only when they are fed in a predetermined manner. For exanrple. some discriminators m^ 
reouire a bill to be faced in a predetermined manner. Accordingly, when a bill is fed face down past a discnminating unit 
which can only identify bills fed face up. the discriminating unit can not identify the bill. Ukewise. omer discriminators 
require a specific edge of a bill to be fed first, for example, the top edge of a bill. Accordingly, bills which are not fed in 
the fowvard direction, that is. those that are fed In the reverse direction, are not identified by such a discriminabng unit 
[0071] According to one embodiment, the discriminator system 402 is designed so that when the authentKzatng and 
discriminating unit is unable to identify a bill, the unidentified note is "presented" in one of O"^"^.!^^^^?.^' ^^^^ 
is the transport mechanism is stopped so that the unidentified bill is located at a predetermined position wrthin one of 
the output receptades. such as being the last bill transported to one of the output receptad^. For fJ^^^^^l'Jlf 
unidentified bill is the last bill transported to an output receptade. it may be posrtioned wrth.n the ^^^^^J^^!? °^P^: 
tioned at the top of or at the rear of the stad. of bills resting on a stad^er plate in the output receptade 408. The ou^ut 
receptades 4^ are preferably positioned within the discriminator system 402 so that the operator '^Y corwenientiy 
seettie flagged bill and/or remove it for doser inspection. Accordingly, the operator is able to easily see the bill whjdi 
has not been identified by the authenticating and discriminating unit 406. The operator may then either visually K^ed 
the flagged bill while it is resting on the top of or at the rear of the stad.. or altematively. the operator may chose to 
remove the bill from the output receptade in order to examine the flagged bill more closely. ^ 
[00721 According to another eirtjodiment when a bill is flagged, the transport medianism may be stopped before the 
ftaoged bill is transported to one of the output receptacles. Sudi an embodiment is particularly suited for situations in 
which the operator need not examine the bill being flagged, sudi as upon the occurrence of a denomination change or 
separate series en-or described below For example, upon the occurrence of a denomination change where a" a^'>a^e 
outout receptades already have one or more bills in them, the machine may stop with the denomination change bill 
residing within the transport mechanism. The machine may then prompt the operator to remove all ttie bills from a given 
output receptade. When the operator does so. the madiine automatically resumes operation («- alternatrvely. ttie 
machine may resume operation after the selection of a continue key) and delivers the denomination change bill into the 

deared output receptacles. ^ ^ „ , fio«„^ hiii « 

[00731 The discriminator system 402 may be designed to continue operation automatically when a flagged bUl s 
removed from the output receptade or. according to one embodiment of the present invention, nnay be designed to 
require a seledion element to be depressed. Upon examination of a flagged bill by the operator, rt may be found tha^ 
the flagged bill is genuine e^en though it was not identified by the discriminating unit. However, because the bill w«snot 
idemif ied the total value and/or denomination counters in the memory will not reflect ite value. According to one embod- 
iment, sudi an unidentified bill is removed from the output stadc and either re-fed through the discnminator or set aside. 
In the latter case, any genuine set aside bills are counted by hand. 

[0074] In order to avoid problems associated with re-feeding bills, counting bills by hand, and adding tooemer sepa- 
rate totals, according to one embodiment of the present invention, a number of selection elemente associated wthinoi- 
vidual denominations are provided. These selection elemente may be in the form of keys or buttons of a keypad- Other 
types of selection elements such as switches or displayed keys in a touch-screen environment may be employed. When 
an operator determines that a flagged bill is acceptable, the operator nray simply depress the selection element asso- 
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dated with the denomination of the flagged bill and the corresponding denomination counter and/or the total value 
counter are appropriately incremented and the discriminator system 402 resumes operating again. In non-autornat.c 
restart discriminators, where an operator has removed a genuine flagged bill from the output receptacle for closer 
examination, the bill is first replaced into the output receptacle before a con^esponding selection element is chosen. 
r00751 An advantage of the above described procedure is that appropriate counters are incremented and the discrim- 
inator is restarted with the touch of a single key. greatly simplrtying the operation of the discriminator system 402 while 
reducing the opportunities for human error. When an operator determines that af lagged bill is not acceptable, the oper- 
ator may remove the unacceptable flagged bill from the output receptacle without replacement and depress a continu- 
ation key on the keypad. When the continuation key is selected, the denomination counters and the total value counter 
are not affected and the discriminator system 402 will resume operating again. In automatic restart cfiscriminators. the 
removal of a bill from the output receptacle is treated as an indication that the bill is unacceptable and the discnminator 
automatically resumes operation without affecting the denomination counters and/or total value counters. 
[00761 With respect to FIG. 1 7, in one embodiment, where the authenticating and discriminating unit determines that 
a bill is a fake the flagged bill is routed to a separate one of said output receptacles. The operation of the discnminator 
may or may not then be suspended. When a bill is not determined to be fake but for some reason the authenticating 
and discriminating unit 406 is not able to identify the denomination of the bill, the no call bill may be transported one of 
the output receptacles. In one embodiment, no call bills are transported to a separate one of the output receptacles. In 
another embodiment, no calls are not delivered to a special separate output receptacle. The operation of the discrimi- 
nator may or may not then be suspended. 

[00771 in another embodiment according to FIG. 1 7, no call bills are delivered to an output receptacle separate frorn 
the one or more output receptacles receiving identified bills. The operation of the discriminator need not be suspended 
until all the bills placed in the input receptacle have been processed. The value of any no call bills may then be added 
to the appropriate counters after the stack of bills has been processed through a reconciliation process. 
[0078] One embodiment that may be used for stopping the transport mechanism in response to the detection of an 
unidentified bill or a bill meeting some other criteria such as being a suspect bill, denomination change, etc.. is 
described in more detail in U.S. Pat. No. 5.295.196. Basically, one or more sensors retrieve information from passing 
bills- This information is processed by a signal processor such as a CPU. The position of bills in the transport mecha- 
nism is monitored. This monitoring of bill positioned is accomplished via the use of an optical encoder as described in 
U S Pat No 5 295 196 If the denomination of the bill is identified, the signal processor generates a signal indicative of 
the determined denomination. If the denomination of the bill is not determined, the signal processor generates a no call 
signal If the signal processor determines the bill to be suspect, a suspect signal is generated or a particular type of sus- 
pect signal is generated indicative of the reason why the bill is believed to be suspect, e.g.. failure of a magnetic test, 
failure of a UV test etc. Additionally, en-or signals may be generated for other reasons including the detection of various 
minor errors such as a denomination change or stranger condition or the detection a major error such as doubly or 
35 Chains As a result of the generation of one or more of these error signals, the signal processor can be programmed to 
generate one or more signals that cause the transport mechanism to halt in a particular manner such as by sending 
appropriate signals to the motor driving the transport mechanism and/or to cause one or more diverters to direct bills 
toward an appropriate output receptacle such as by sending appropriate signals to the diverter driving mechanisms 
such as the solenoids described above. Positional information obtained from the encoder may be employed to stop a 
40 bill in a controlled manner and so that the bill is stopped in a predetermined position or identifiable location. 

[00791 Turning now to FIG. 1 8. there is shown a functional block diagram illustrating a two-pocket document authen- 
ticator and discriminator according to one embodiment of the present invention. The discriminator system 403 com- 
prises an input receptacle 404' for receiving a stack of currency bills. A transport mechanism defining a transport path 
(as represented by an-ow M*) transports the bills in the input receptacle, one at a time, past one or more sensors of an 
45 authenticating and discriminating unit 406'. Bills are then transported to one of two output receptacles 408'. 408" (as 
represented by an-ows N', N"). . 
[0080] In one embodiment, where the authenticating and discriminating unit 406 determines that a bill is a taKe. xne 
flagged bill is routed to a spedf ic one of the output receptacles. The operation of the disaiminator may or may not then 
be suspended. When a bill is not determined to be fake but for some reason the authenticating and discnminating unit 
so 406 is not able to identify the denomination of the bill, the no call bill may be transported to one of the output receptacles 
408'. 408". 

[00811 In one embodiment, no call bills are transported to a specific one of the output receptacles 408'. 408*. In 
another embodiment, no call bills are not delivered to a special separate output receptacle. The operation of the dis- 
criminator may or may not then be suspended. For example, in a tvra output pocket discriminator, all bills may be trans- 
55 ported to the same output receptacle regardless of whether they are determined to be suspect, no call, or property 
identified. In this example, the operation of the discriminator may be suspended and an appropriate message displayed 
when a suspect or no call bill is encountered. Alternatively, suspect bills may be delivered to a specific one of the two 
output receptacles (i.e. . a reject receptacle) and no calls and identified bills may be sent to the other output receptacle. 
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In this example, the operation of the discriminator need not be suspended when a suspect bill is f>f "Jf^ 

be suspended when a no call bill is encountered. If the operation is suspended at the time the no call b.11 is detected 
and thToperator determines that the no call bill is acceptable, the operator returns the bill to the output r^ep^ade from 
which it was remo^.ed (if it was removed) and selects a selection element (not shown) corresponding to the denomina- 
tion of the flagged bill. Appropriate counters (not shown) are incremented, the discriminator system 403 resumes oper- 
ation On the other hand. H the operator determines that the flagged bill is unacceptable, the operator removes the bill 
without replacement from the output receptacle and selects a continuation element (not shown). The disaiminator sys- 
tem 403 resumes operation without incrementing the counters associated with the various denomination and/or the 
total value counters. ^ 
r00821 In another entxxiiment. no call bills are delivered to a specific output receptacle separate from the output 
receptacle receiving identified bills. The operation of the discriminator need not be suspended until all the bills placed 
in^ input receptacle 404 have been processed. Alternatively, the operation of the discriminator need not be sus- 
pended when a no call is encountered but may be suspended when a suspect bill is detected so that the operator may 
remove any suspect bills from the discriminator The value of any no call bills may then be added ^ the appropriate 
counters after the stack of bills has been processed through a reconciliation process. In an alternate embodiment, sus- 
pect and no call bills may be delivered to a specific one of the two output receptacles {i.e. . a reject receptacle) and iden- 
itfied bills may be sent to the other output receptacle. Additionally, according to this embodiment, the operaton of me 
discriminator may be suspended and an appropriate message displayed when a suspect or no call bin .s encountered. 
[0083] As described above in connection wnth FIG- 17. when the transport mechanism is to be stopped in response 
to a bill being flagged, the flagged bill may be located at a predetermined position within an output receptacle, e Jast 
bill, in stacker wheel, or alternatively, the transport mechanism may be stopped before the flagged bill is transported to 
one of the output receptacles. ^ u • *. 

[00841 The system 403 may correspond, for example to the discriminators described above having two output pockets 
such as those shown in FIGs. 1-2. and 10. In one embodiment, the discrimination system is selectively P'OQ^f^"'^ 
among several operating modes so that an operator may select, for example, which bills to flag, in which pocket to direct 
the flagged or unf lagged bills, and/or which stopping conditions to activate or de-activate. The several operatng niodes 
will be discussed in detail below. In any of the selected operating modes, the system may be programmed to de"vera 
flagged bill into a selected pocket and suspend operation of the machine to allow for inspection of the b.11 as described 
in relation to FIG. 1 7. or the machine may be programmed to "off-sort" flagged or unf lagged bills into a different pocket 
and either stop to allow for inspection of the "off-sorted" bill or continue processing the stack of bills without stopping. 
[00851 A bill may be flagged and the discriminator systems described above such as those in conjuncton witti FIGs. 
1-2 lOa-lOb 12-14 and 17-18maybestopped upon encounteringanunidentifiedor-nocairbill.asdiscussedabove. 
or tor any number of other stopping conditions. In general, these discriminator systems may stop upon the occurence 
of minor errors or major errors, both of which will be discussed in detail below These discriminator systems may indude 
an audio alarm to provide an audible signal upon the occurrence of one or more of the minor or major error conditions. 
Preferably the audio alarm is programmable to permit the operator to selectively activate or de-activate the audio alarm 
for any or all of the minor or major error conditions. The following description including the desaiption relating to error 
conditions, operating modes, and touch panel saeens are applicable to these discriminator systems arid partcularly to 
the above described discriminator systems having two output pockets such as shown in FIGs. 1-2. lOa-IOb. and m 
40 Furthermore, such systems transport and divert bills to one of the output pockets at speeds equal to or g^eaterma" fOO 
documents per minute. According to another embodiment, such systems transport and divert bills toone of the output 
Dockets at speeds equal to or greater than 800 documents per minute. According to another embodiment such sys- 
tems transport and divert bills to one of the output pockets at speeds equal to or greater than 1000 documents per 
minute. These systems may also employ flash card memories. 
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Minor Enrn r Condttions 

[0086] Minor errors are conditions wrfiich may or may not cause the machine to stop depending on the set-up. mode 
of operation, and error involved. Minors errors do not involve the review of more than one. if any, note. Minor errors do 
not disrupt running totals such as batch or sub-totals. According to one embodiment, the minor error conditions may be 
selectively activated or de-activated as desired by the user. For example, the machine may be programmed stop upoi 
the occurrence of a "no caU" document but not upon the occurrence of a "suspect document". The minor error condi- 
tions are listed as follows: 



55 



1) No Call (NC) 



7) Unf it Document (UD) 
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(continued) 



2) Suspect Document (SD) 

3) Denomination Change (DC) 

4) Stranger (S) 

5) Separate Series (SS) 

6) Inproper Size (SZ) 



8) Reverse- Faced (RF) 

9) Reverse-Oriented (RO) 

10) Strap Limit (SL) 

11) Stacker Full (SF) 



No Call 

[0087] A "no call" condition occurs when the discriminating device is unable to identity or determine the denomination 
of a note, the unidentHied note being termed a no call . 

Suspect D ocument 

[00881 A "Suspect Document- is a note that fails one or more authentication tests based on a variety of monitor«l 
pa^eters. A discriminating de^^ce may permit the operator to enable or disable the detection of Suspect Documents, 
by for example, enabling or disabling one or more the authentication tests. 

penomina tion Change 

[0089] A "Denomination Change" condition occurs v.hen a note is identified having ^ denomination other thanpr^r 
bills or a target denomination while the machine is operating in one of the sort modes described b^owv. For example, 
when a $roo bill is scanned in a stack of previously scanned $50 bills, the condition "Denomination Change may occur 
under certain circumstances while the machine is operating in a sort mode. 

Stranger 

[0090] The "Stranger" condition occurs when a note is identtfied having a denomination other than prior bills or a ter^ 
qet denomination while the machine Is operating in one of the stranger modes described below. The stranger mode .s 
g^nraTy us^ when it is expected that most bills in a stack are of the same denomination. The stranger condition will 
be discussed in greater detail hereinafter in connection with several stranger modes of operation. 

Separate Series (SS) 

[00911 A "Separate Series" condition occurs when a note is identified as having a different series than prior bills or a 
tW^^series. F^example. when a new-series $100 bill (/.e. . a 1996-series $100 bill) is scanned in a ^^^k o^P;^^'^^^^ 
scanned dd-series $100 bills, the condition "Separate Series" may occur. This function may be ^^P'^V^* J^^^" "^^^^^ 
witti the modes described below where it is desired to discriminate of notes based on their series, e.g. . to ^scnminate 
be^een a 1993-series $50 bills and 1950-series $50 bills or to discriminate between all pre-1996 series U.S. notes 
from all 1 996 and later series U.S. notes. 

Improper Size 

[00921 An "Improper Size" condition occurs when a document has a size that does not correspond to the size of one 
of the genuine documents ttiat the system is programmed to recognize. For example, if the macNne is set to proce^ 
U S bills then all documents shouW have the same size and any document that is not the same size as genuine US. 
currency will cause an "improper size" condition to occur. Ukewise. for foreign bills, any document having a size other 
than one of the sizes of genuine foreign currency will cause an -improper size" condition to occur. 

Unfit Document 

[00931 An "UnfH Document" condition occurs when a document fails one or nrwrefitiness tests. Such fitness tests may 
detect, for example, the degree to wtiich a bill is soiled, torn, or othenwise damaged. Ukewise. the limpness of a docu- 
ment may also be employed as a fitness test 
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Reverse-Faced 

[00941 An " Reverse-Faced" condition occurs when a machine is operating in a facing mode and a document having 
a face orientation other than a target face orientation is detected. 

Reverse-Oriented 

[00951 An "Reverse-Oriented- corrdition occurs when a machine is operating in a Fonward/Reverse Orientation mode 
and a document having a forward/reverse orientation other than a target fonward/reverse orientation is detected. 

strap Limit 

[00961 The discrimination device may permit the setting of limits on the number of bills based on various condttions. 
For example. H may be desirable to gather $20 bills into stacks of fifty bills. Accordingly, if for example bills are being 
processed such that $20 bills and only $20 are being directed into the first output receptacle the device may halt atter 
f rftv $20 bills have been delivered into the first pocket. The display may then indicate that a strap lin^t has been reached 
for the first output pocket. Various strap limits nnay be factory-preset or user-set. Alternatively. "Strap Umrts may be 
determined by combining the number of notes delivered to two or more of the output pockets. 

so Stacker Full 

[00971 The "Stacker Full" condition occurs when either or both of the pockets are at or near capacity and are not to 
eceive additional notes. For example, in an embodiment in which the pockets are designed to receive a f 
300 cunency notes, the discriminating da^ice may be programmed to hart after 300 notes have been delivered to erther 
of the pockets The "stacker full" condition thereby wilt occur upon delivery of the 300th note. Similarly, in an embodi- 
ment inwhich the pockets are designed to receive 600 currency notes, the "stacker full" condition will occur upon deliv- 
ery of the 600th note. 



TO 
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Maj or Error Conditions 

[00981 f^ajor errors are conditions which typically will stop the machine and may require tfie operator to remove and 
e-process more than one note. According to one embodiment, major en-or conditons include Jam (J). Double {D)and 
Chain (C) The condition "Jam" occurs when one or more sensors detect that a jam is occurring when notes are being 
transported between the input receptacle and the output receptacles. The condition "Double" oocurs when two or more 
notes are fed by the transport mechanism in a stacked manner. The condition "Cham" occurs when two or more notes 
are fed by the transport mechanism in an overlapping manner. 

OPERATING MOPES 

[00991 The discrimination system may be selectively programmed to operate in any of several operating modes. In 
general, these operating modes may be categorized as "stranger modes", "sort modes", "mixed modes and coum 
modes" As will be described in greater detail hereinafter, the operating mode categories generally include two or three 
specific operating modes. An operator may select an individual operating mode or combination of operating modes as 
desired. 

A, Stranoer Modes 

[01001 In general, stranger nxxJes are used to process a stack of notes expected to be of the same denominatiwi. in 
which the operator desires to remove "stranger" notes, or notes not having ^^.^^f oT^n"^ *TS hiite 

stranger mode may be selected to process a stack of notes substantially comprised of $10 bills so that all non-$10 bills 
may be removed from the stack. In a stranger mode, the machine will process the stack and place the target $10 notes 
into a selected pocket {e.g. . pocket 1 ). Upon encountering a stranger note (or upon encountering another selected error 
condition), the machine may "present" the flagged note into the same pocket as the target note {i.e., stop the machuie 
after the flagged bill is delivered into an output pocket e.g.. pocket 1) to allow the operator to inspect the note^ or tfie 
55 machine may be programmed to off-sort the flagged note into the other pocket (e.g. . pocket 2). Upon off-sortng me 
stranger note into pocket 2. the machine may be designed to either stop (present the note into pocket 2) and allow the 
operator to inspect the note, or continue processing the remaining notes in the stack. 

[01011 A display, such as a touch panel display {e.g., FIG. 1). may indicate the number or aggregate value of notes 
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h,.inn me taraet denomination, e.g.. $10 bills. In one embodiment, the display is also capable of including tot^s asso- 
c^Z'j:;Ser no7es via operator seleC^n choices. For examf-e. « a $5 Granger b»,tedete«ec, - a sjacK o $ 0 



^^plr^r n^y ^ » ^^^^ ^« '"corporat^into me running 

toteis « the Srator Jesp-^KlsTosHively, the $5 bill is incorporated Into appropriate running totals, ^^e^v-se rt ,s r«t. 
^SrnJtivelvTset-up^on may be chosen whereby all stranger notes are automatically inconxjrated .nto appro- 
SlleSg totels T^Terachine Ly include the follc^ng stranger m«les as described below: stranger 1 . stranger 
2. stranger tacing and stranger orientation. 

1 Sirannerl fSTR 11 

rf« tm In -Stranaer 1 - mode Ihe disCTiminator will process a stack ot notes and place notes having a target dencmii- 
E into p^en l^^get denomination may be selected automatically by the discriminator to be that of the f ^t 
note^nle^* or tt^ tget denomination may be explicitly selected by the operator. Upon the occurrence of a 
-^r^-^ co^Won encountering a r»te not having «.e target denomina«on). the system may erther preser« 

the f ba^eTnote into podS 1 or off-sort the flagged note into pocket 2. Depending upon the set-up selected, ttie 
mLhine ^y^^er pr^n^ the off-sorted flagged bill or continue processing bills. Optionally, the system may be sim- 
"ar^y to erth^ present or off-sort flagged notes upon the occurrence of the -"o^""' " 

' suspea d^ur^ent- condiB.^ (minor errors). Upon encountering either the "strap hm*". "stacker fuM^ 
or co^ition. the machine will slop, requiring the operator to undertake the appropr«te corrective action before 
continuing such as removing bills from a full pocket or clearing a jam. 

y Ctranner 2 tSTR 21 

101031 in -Stranger 2" mode, as in "Stranger 1" mode, the ascriminator will process the stack and place notes having 
a target denSTon into pocket 1 . Upon encountering either the "strap limrt" or "staler full" condition. ^J-J^ 
mach^e v^l automatically begin delivering the target notes to pocket 2 provided that pocke .s empty. Thereafte^. i«»n 
encoi^terir^g l^^rap limit" or "stacker full" conditions again, the machine will automatically i'^^'" 
dXe^ng bite into thTother pocket if the other pocket has been cleared by the operator_^ If me o^her p«*e has not 
beZlSred me machine wii stop, requiring me operator remove me bills from either 

timing. The display may indicate me aggregate value of me notes in me stack and/or me value or number of notes of 

each denomination in eimer pocket 1 or pocket 2. . , .k^^ »,» nthor nnrko* has not been 

101041 Upon me occurrence of a minor error condition such as "stranger" (when me other pocket has not b^n 
Efl ^ suspect document or separate series, the system may either present me flagged note into me a^rent 
S^r^^rt mTflagged note into me other pocket and stop (i.e., present me flagged note 
Ste^attvX me system may be set to always present flagged notes into a given pocket (e.g. . pocket 2) regardless of 
ttielurrent pL,et. Major errors will cause the machine to stop and me operator to take appropriate cor- 
rective action such as clearing a jam and/or re-processing a stack of notes. 

a stranger F acing fSTB Fl 

101051 in "Stranger Facing" mode, me machine is designed to process a stack of notes faced ^itostamiaUy the ^me 
d" rton eg placed in me input hopper face up, and to detect any rotes facing me oppoate direcfon. Tl^a abiWyto 
S a™rS;r^ to reverse-faced rS^ is important as me Federal Reserve requires currency rt receiv^ t° be fac^ 
r^ime"irertion. Thus, in "Stranger Facing" mode, me discriminator will process a stack of notes and Place no^^ 

^rL^Tdi°ection and having a target denomination into pocket 1. The target directon and 
^Telected automatically by the discriminator to be mat of me first note in me stack, or the target d^ection «ritor 
d^nc^^on^ be e^i^y selected by me operator. Upon the occurrence of a '^'-^^"^ t^;,^^ 
encounterino a note having a denomination omer than me target denomination) or upon me occurrence of a reverse- 
fac^cSon ° e.. upo^ encountering an opposite-faced note of me target denomination), the machine w.11 erth^ 
StSnt^^ag Jed iXrrto pocke, 1 or pocket 2 or off-sort me flagged note into PO*et 2and "^-^^^^ 
^es. Minor errors such as "suspect document", "no call", or "separate series 
such as by presentingaflagged bill into eimerpocket1orpocket2oroff.sort»,gintopocket2and<»^^ 

bills For e^mple, target notes may bedelivered to pocket 1 and all omer notes (stiangers. no '^^■^^ 
series, rever^faced) may be delivered to po*el 2. These bills may be simply off-sorted to pocket 2 a"d 
may continue to process successive notes. Alternatively, one or more of me above oondrtions "^^^^ P^^^J^f J^^ 
pocket 2 (e.g.. no calls and suspects may cause the machine to halt and appropriate messages to be displayed while 
strangers and reverse-faced notes are siiTply off-sorted but not presented). ^,. „„ h=i„„«Ho 

[0106] According to another embodiment, notes having me target denomination and face onentation are delwered to 
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one pocket (e.g.. pocket 1) and notes having the target denomination twt not the target face orientation are delivered 
to the other pocket (e.g., pocket 2). Only notes not having the target denomination are treated as stranger notes and 
may be handled by being presented into one of the pockets. Ukewise. minor errors such as "suspect document", "no 
call", or "separate series" may be handled by presenting a flagged bill into either pocket 1 or pocket 2. 
5 [01071 -Stacker full" or "strap iimrt" conditions may be handled by stopping and waiting for the operator to clear one 
or both pockets. The "strap limit" may be set up on a pocket by pocket basis or based on the combined contents of pock- 
ets 1 and 2. Major errors are handled as discussed above (see e.g.. discussion of the stranger 2 nrrade). 

4. Stranger Orientation fSTR 

10 

[0108] In -Stranger Orientation' mode, the machine is designed to process a stack of notes faced in substantially the 
same tonward/reverse orientation, e.g.. in a predetermined fonward or reverse orientation direction. The fonward direc- 
tion may be defined as the feed direction whereby the top edge of a note is fed first and conversely for the reverse direc- 
tion. The ability to detect and correct tor reverse-oriented notes is inportant as the United States Federal Reserve may 

IS soon require currency it receives to be oriented in the same fonward/reverse direction. Thus, in "Stranger Orientation- 
mode, the discriminator will process a stack of notes and place notes having a target fonward/rwerse orientation and 
having a target denomination into pocket 1 . The target orientation and denomination may be selected automatically by 
the discriminator to be that of the first note in the stack, or the target direction and/or denomination may be explicitly 
selected by the operator. Upon the occurrence of a "stranger" condition (i.e., upon encountering a note having a 

20 denomination other than the target denomination) or a "reverse-oriented" condition {i.e. , upon encountering an oppo- 
site-oriented note of the target denomination), the machine will either present the flagged note into pocket 1 or pocket 
2 or off-sort the flagged note into pocket 2 and continue processing notes. Minor en-ors such as "suspect document", 
"no call", or separate series" may be handled as discussed atcve. such as by presenting a flagged bill into either pocket 
1 or pocket 2 or off-sorting into pocket 2 and continuing to process bills. For exanrple. target notes may be delivered to 

25 pocket 1 and all other notes (strangers, no calls, suspect, separate series, reverse-oriented) may be delivered to pocket 
2. These bills may be simply off-sorted to pocket 2 and the machine may continue to process successive notes. Alter- 
natively, one or more of the above conditions may be presented into pocket 2 (e.g.. no calls and suspects may cause 
the machine to halt and appropriate messages to be displayed while strangers and reverse-oriented notes are simply 
off-sorted but not presented). 

30 [0109] According to another embodiment, notes having the target denomination and onentation are delivered to one 
pocket (e.g. , pocket 1 ) and notes having the target denomination but not the target orientation are delivered to the other 
pocket (e.g.. pocket 2). Only notes not having the target denomination are treated as stranger notes and may be han- 
dled by being presented into one of the pockets. Ukewise, minor errors such as "suspect document", "no call", or "sep- 
arate series" may be handled by presenting a flagged bill into either pocket 1 or pocket 2. 

35 [01 1 0] -Stacker full" or "strap limit" conditions may be handled by stopping and waiting for the operator to clear one 
or both pockets. The "strap limit" may be set up on a pocket by pocket basis or based on the combined contents of pock- 
ets 1 and 2. Major en-ors are handled as discussed above (see e.g.. discussion of the stranger 2 mode). 

B. Sort Modes 

40 

[01 1 1 ] Generally speaking, sort modes are designed to accommodate a pre-sorted stack of notes having a "rainbow" 
configuration, e.g., wherein the stack of notes includes two or more groups of notes, each group having a different 
denomination but each note within a given group having the same denomination. For example, the stack of notes may 
be pre-sorted to include a group of $1 bills at the beginning of the stacK followed by a group of $5 bills, followed by a 
45 group of $10 bills, etc. Sort modes pemnit a user to separate such a "rainbow" stack of notes into separate stacks 
according to denomination. Alternatively, sort modes may be used to sort a mixed stack of notes, e.g., not pre-sorted. 
into separate stacks according to denomination. 

[0112] For example, in a sort mode, the machine may process a stack of notes and deposit a first group of Target- 
notes (e.g.. $1 bills) into a selected pocket. Upon encountering a "denomination change" condition (or upon encounter- 
so ing another selected flagging condrtion). the machine may "present" the flagged note into the same pocket as the target 
note and stop to allow the operator to inspect the note, or the machine may be programmed to off -sort the flagged note 
into the other pocket. Upon oH-sorting the denomination change note or other flagged note into pocket 2. the machine 
may be designed to either stop and allow the operator to inspect the note or to continue processing the remaining notes 
in the stack. 

55 [01 13] As described in relation to stranger modes above, the disain^nation system may include a display to indicate 
the number or aggregate value of notes of each respective denomination and/or the number or aggregate value of 
notes in the stack The machine may include the following sort nrwdes as descrtoed below; sort 1. sort 2, sort 3. sort 
facing arxl sort orientation. 
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1 <;ort1 fSRTIl 

roil 41 In -Sort 1 " mode, the discriminator is designed to process a stack of notes and place notes having a first target 
denomination (e g., target denomination 1) into pocket 1 and a second target denomination {e.g., target denomtnaton 
2) into pocket 2 The target denominations may be selected by the operator prior to sorting through a stack, or may be 
selectedautomatically by the discriminator, e.g., the first encountered denomination being designated target denomi- 
nation 1 and the second encountered denomination being designated target denomination 2. 

roi 1 51 Where target denominations are set by the operator, bills of target denomination 1 are delivered into pocket 1 
and bills of target denomination 2 are delivered to pocket 2. Bills having a denomination other than target denominaton 
1 or 2 are flagged. The flagged bills are presented into either pocket 1 or pocket 2. . . 

f01l61 For example, in one embodiment, the discriminator automatically designates thef irst target denomination (tar- 
aet note 1) to be that of the first note in the stack, then proceeds to deliver target note 1 to pocket 1 . Upon encountering 
a "denomination change" condition, the discriminator flags the note, designates the flagged note as the second target 
denomination (target note 2) and delivers target notes 2 to pocket 2. Thereafter, upon encountering anther denom^^^ 
nation change" condition, if the appropriate pocket has been cleared by the operator, the machine w.ll proceed to deliver 
the third denomination of bills into pocket 1 . the fourth denomination of bills into pocket 2. and so on. If the appropriate 
pocket has not been cleared, the machine will stop upon a "denomination change" condition, requiring the operator 
remove the bills from the appropriate pocket before continuing. ^ 
[01171 Upon encountering other minor errors such as "no call", "suspect document", and separate senes . the 
20 machine wMl Stop, presenting the flagged bills into one Of the pockets. 

101 1 8] "Stacker full" or "strap limit" conditions may be handled by stopping and waiting for the operator to clear one 
or both pockets. Major errors are handled as discussed above (see e.g. . discussion of the stranger 2 mode). 
[01 1 91 For example in an embodiment in which the discriminator automatically selects the target denominatons. if 
the first note in the stack is a $1 bill, the machine will designate target note 1 as a $1 bill and deliver $1 bills into pocket 
1 until encountering the first non-$1 bill. The first non-$1 bill, which for example may be a $5 bill, is then designated as 
target note 2 and is delivered to pocket 2. Then, if and when the discriminator encounters a bill having a third denomi- 
nation which for example may be a $1 0 bill, the machine will either direct any subsequent $10 bills into pocket 1 . or will 
stop if necessary to allow the operator to clear pocket 1 . The machine may be designed to automatically resume oper- 
ation delivering subsequent $10 bills into pocket 1 when the operator removes all the bills present in pocket 1 . ^suming 
that pocket 1 is clear, the machine will then deliver $1 0 bills into pocket 1 until encountering the next series of bills, and 
so on until the entire stack has been processed. 

2. Sort2fSRT2) 

[01201 In -Sort 2" mode, the disaiminator will process a stack of notes and place notes having a target denomination 
into pocket 1 The target denomination may be selected autonriatically by the discriminator to be that of the first note in 
the stack or the target denomination may be selected by the operator. Upon the occurrence of the -denomination 
change" condition {e.g., upon encountering a note not having the target denomination), ttie system will "present the 
flagged note into pocket 1 and stop to allow the operator to inspect the note. Alternatively, the system may be pro- 
40 grammed to present "denomination change" notes in pocket 2. . » 

[01211 Upon encountering other minor errors such as "no call", "suspect document", and "separate series . the 
machine will stop, presenting the flagged bills into one of the pockets. Alternatively, one or more of these conditions may 
cause flagged bills to be off-sorted into pocket 2 without causing the system to stop. The system may permit the oper- 
ator to select how these bills are to be handled via a set-up option. 

[01221 -Stacker full" or "strap limit" conditions may be handled by stopping and waiting for the operator to clear one 
or both pockets. Major errors are handled as discussed above (see e.g. . discussion of the stranger 2 mode). 
[01233 For example, in an embodiment in which the discriminator automatically selects the target denominations^ if 
the first note in the stack is a $1 bill, the machine will designate $1 as the target note and will deliver $1 bills into podoet 
1 until encountering the first non-$l bill. The first non.$1 bill, which may for example be a $5 bill, will then be Ipresented 
into pocket 1 . The operator may tiien remove all $1 bills from pocket 1 and then select an appropriate continuation k^ 
If the first note in the remainder of the stack is also a $5 bill, the machine will designate $5 as the new target note and 
will proceed to deliver $5 bills into pocket 1 until encountering the first non.$5 bill, and so on until the entire stack has 
been processed. If the f rst note in the remainder of the stack is not a $5 bill, then a denomination change error will occur 
and the machine will present the non-$5 bill into pocket 1 . and so on. According to another embodiment, after a denom- 
ination change note is presented into pocket 1 . the machine restarts automatically when the operator removes a^l the 
bills in pocket 1 . The operator may then separate the bills by denomination (e.g. . place all $1 bills into one stack and 
the last $5 bill into its own stack). 
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3. Sort 3 fSRT 3) 

[01 24] in "Sort 3" mode, the discriminator will process a stack of notes and place notes having a target denomination 
into pocket 1 . as in the Sort 2 mode. However, upon the occurrence of the "denomination change" condition, the system 
will off-sort the flagged note into pocket 2 rather than present the flagged note into pocket 1. The system may or may 
not be designed to stop after encountering non-target notes, ra. "denomination change" notes. 
[0125] According to one embodiment notes having a target denomination (target 1 ) are delivered to pocket 1 . Upon 
encountering a first denomination change, the denomination of the first non-target 1 note is designated as a target 2 
denomination (target 2). Target 2 notes and then off-sorted into pocket 2 without causing the machine to stop. The 
machine continues to process notes, delivering target 1 notes to pocket 1 and target 2 notes to pocket 2. until the first 
note having a denomination other than target 1 denomination or target 2 denomination is encountered. At this point this 
third denomination note is designated as the "new" target 2 denomination and is directed toward pocket 2. According 
to one embodiment this third denomination note is delivered to pocket 2 and the machine is stopped with the display 
indicating a denomination change in pocket 2. The operator can then take the appropriate action such as removing all 
notes in pocket 2 {e.g. , in an automatic restart configured set up) or remove all bills other than the third denomination 
bill and press a continuation key The machine wrill then continue processing notes, continuing to deliver original target 

1 notes to pocket 1 and delivering "new" target 2 notes to pocket 2, until encountering a bill having a denomination other 
than target 1 or the present target 2. At this point, a denomination change occurs as described above and a new target 

2 denomination is designated. 

[0126] According to another embodiment, wrtien a new target 2 note is encountered, the transport mechanism stops 
before the new target 2 note is delivered into the secorxJ output receptacle and a denomination change in pocket 2 mes- 
sage is displayed. In this manner, when the machine stops, all the bills In pocket 2 have the same denomination. The 
operator may then remove all the bills in pocket 2 and set them aside. Depending on the set up. the machine may either 
resume operation automatically or resume upon the selection of a continuation key When the machine resumes, the 
new target note 2 is delivered into the now empty pocket 2 and the machine continues processing bids until encounter- 
ing a "new" target note 2 denomination. 

[0127} Upon encountering other minor errors such as "no call", "suspect document", and "separate series", the 
machine will stop, presenting the flagged bills into one of the pockets, "Stacker full" or "strap limrt" conditions may be 
handled by stopping and waiting for the operator to clear one or both pockets. Major errors are handled as discussed 
above (see e.g. , discussion of the stranger 2 mode). 

[0128] For example, in an entxxliment in wfhich the discriminator automatically selects the target denominations, if 
the first note in the stack is a $1 bill, the machine will designate $1 as the target note and will deliver $1 bills into pocket 
1 until encountering the first non-$l bill. The first non-$1 bill, which may for example be a $5 bill, will then be off-sorted 
into pocket 2. According to one ent>odiment. the machine then continues to process notes, delivering $1 bills into 
pocket 1 and $5 bills into pocket 2, until encountering the next denomination change {i.e., a bill other than a $1 or a $5). 
Thereafter, upon encountering the next denomination change, such as a $10 bill, the $10 bills are designated as the 
new target 2 denomination and the system halts so that pocket 2 may be cleared. When the system resumes operation, 
the machine continues to process notes, delivering $1 bills into pocket 1 and $10 bills into pocket 2, until encountering 
the neat denomination change {i.e., a bill other than a $1 or a $10), and so on. 

4. Sort4fSRT4) 

[01 29] In "Sort 4" mode, the discriminator will process a stack of notes and place notes having a target denomination 
into pocket 1 . All other notes are delivered to pocket 2. Thus, upon the occurrence of the "denomination change" con- 
dition, the system wilt off-sort the flagged note into pocket 2. The system then continues processing any remaining bills 
without stopping. According to one embodiment, only notes having the target denomination (pocket 1) are counted 
while all non-target notes are simply delivered to pocket 2 without being counted. 

[0130] Upon encountering other minor errors such as "no call", "suspect document", and "separate series", the 
machine may be programmed to stop, presenting the flagged bills into one of the pockets such as pocket 2. AHerna- 
tively. the machine may be programmed to effectively ignore one or more of the minor errors such as "no call", "suspect 
document", and "separate series" and to simply off-sort such bills to pocket 2 and continue processing any remaining 
bills. For example, the system may be set-up to simply off-sort into pocket 2 and continue processing bills upon encoun- 
tering a "no call" or "separate series" note while stopping and presenting any "suspect documents" into pocket 2. Thus 
in this exanrple, the machine will quicWy process an entire stack of bills, separating bills of a target denomination from 
all other notes in the stack. Apart from major enors and "stacker full" or "strap limit" conditions, the machine would only 
stop if a suspect documerrt is encountered. 

[0131] "Stacker full" or "strap limit" conditions may be handled by stopping and waiting for the operator to clear one 
or tx>th pockets. Major errors are handled as discussed above (see e.g,. discussion of the stranger 2 mode). 
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a ftnit Facing (SRT R 

roi 321 "Sort Facing" mode is substantially similar to "Stranger Facing" mode, the primary difference being the config- 
uration of the stack of notes prior to processing. In "Sort Facing" mode, the stack of notes is generally pre-sorted into 
one or more groups of notes, each group being faced in a different direction, but each note within a given group facing 
the same direction and having the same denomination as other notes in that group, whereas in "Stranger Facing mode, 
each note in the stack is expected to be faced in the same direction and have the same denomination. Thus, in "Sort 
Facing" mode, the discriminator will process the stack and place notes of a target denomination faced in a target direc- 
tion into pock^ 1 Upon encountering a target denomination but reverse-faced note {i.e., a reverse-faced conditon). the 
machine will either present the flagged note into pocket 1 or off-sort the flagged note into pocket 2. When the reverse- 
faced target note is off-sorted to pocket 2. the machine may either present this note into pocket 2 or continue processing 
notes, -me system may permit the operator to select how these bills are to be handled via a set-up option {e.g. , present 
into pocket 1 . present into pocket 2. or off-sort into pocket 2 and continue). ^ 
[01331 Upon encountering other minor errors such as "no call", "suspect document", and "separate series . the 
machine will stop, presenting the flagged bills into one of the pockets. "Stacker full" or "strap limit" conditions may be 
handled by stopping and waiting for the operator to dear one or both pockets. The "strap limit" may be set up on a 
pocket by pocket basis or based on the combined contents of pockets 1 and 2. Major enors are handled as discussed 
above (see e.g. . discussion of the stranger 2 mode). 

so 6. Sort Orientation (SRT O) 

101343 "Sort Orientation- mode is substantially similar to "Stranger Orientation" mode, the primary difference being 
the configuration of the stack of notes prior to processing. In "Sort Orientation" n>ode. the stack of notes is pre-sorted 
into one or more groups of notes, each group being oriented in a different direction, but each note within a given group 

25 having the same denomination and being oriented the same as other notes in that group. The discnminator will process 
the stack and place notes having the target denomination and being oriented in a target direction into pocket 1 - Upon 
encountering a target denomination but reverse-oriented note {i.e., a reverse-oriented condition), the machine will 
either present the flagged note into pocket 1 or off-sort the flagged note into pocket 2. When the reverse-onented target 
note is off-sorted to pocket 2. the machine may either present this note into pocket 2 or continue processing notes. The 

30 system may permit the operator to select how these bills are to be handled via a set-up option {e.g. . present into pocket 
1 present into pocket 2. or off-sort into pocket 2 and continue). ^ 
[01351 Upon encountering other minor errors such as "no call", "suspect document", and "separate senes the 
machine will stop, presenting the flagged bills into one of the pockets. "Stacker fill" or "strap limit" conditions may be 
handled by stopping and waiting for the operator to clear one or both pockets. The "strap limit" may be set up on a 

35 pocket by pocket basis or based on the combined contents of pockets 1 and 2. r^ajor enors are handled as discussed 
above (see e.g., discussion of the stranger 2 mode). 

7, Sort Series f SRT SI 

40 [01 361 In -Sort Series' mode, the discriminator will process a stack of notes and place notes of a target series or group 
of series into pocket 1 . Upon the occunrence of the "separate series" condition (e.g., upon encountering a note not hav- 
ing the target series), the system will off-sort the flagged note into pocket 2. The system may be programmed to stop 
or not to stop after encountering non-target notes, i.e.. "separate series" notes. Alternatively, upon the occurrence of 
the "separate series" condition, the system may "present" the flagged note into pocket 1 and stop to allow the operator 

45 to inspect the note. 

a. Update Pocket 2 Tamet - [> enomination and Series 

[01371 For example, in an embodiment in which the discriminator automatkally selects the target series and denom- 
50 ination. if the first note in the stack is a 1996-series $100 bill, the machine will designate 1996-series $100 bills as ttie 
target note and will deliver 1996-series $100 bills into pocket 1 until encountering the first non-1996-senes $100 bill. 
The first non- 1996-series $100 bill, which may. for example, be a 1995-series $5 bill, will then be off-sorted into pocket 
2. According to one embodiment the machine then continues to process notes, delivering 1996-series $100 bills into 
pocket 1 and 1995-series $5 bills into pocket 2. until encountering the next separate series condition {i.e. . a bill other 
55 than a 1996-series $100 or a 1995-series $5). Thereafter, upon encountering the next separate series condition, such 
as a 1995-series $10 bill, the 1995-series $10 bills are designated as the new target 2 series and the system hafts so 
that pocket 2 may be cleared. When the system resumes operatbn. the machine continues to process notes, delivering 
1996-series $100 bills into pocket 1 and 1 995-series $10 bills into pocket 2, until encountering the next separate series 
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condition (i.e. . a bill other than a 1996-series $100 or a 1995-series $10), and so on. 
b. update Target 1 - Penominatjon and Series 

5 [0138] According to another embodiment in which target notes are defined in terms of series and denomination and 
in which the discriminator automatically selects the target series and denomination, if the first note in the stack is a 
1996-series $100 bill, the machine will designate 1996-series $100 as the target series and denomination and will 
deliver 1996-series $100 bills into pocket 1 until encountering the first non-1 996-series $100 bill. The first non-1 996- 
series $100 bill, which may for example k>e a 1995-series $5 bill, will then be "presented" into pocket 1. The operator 

10 may then remove all 1 996-series $1 00 bills from pocket 1 and then select an appropriate continuation key. The machine 
will then designate 1995-series $5 as the new target note and will proceed to deliver 1995-series $5 bills into pocket 1 
until encountering the first non-1 995-series $5 bill, and so on until the entire stack has been processed, (f a note in the 
remainder of the stack is not a 1995-series $5 bill, then a separate series error will occur and the machine will present 
the non- 1995-series $5 bill into pocket 1 . and so on. According to another embodiment, after a separate series note is 

15 presented into pocket 1 , the machine restarts automatically when the operator renrxjves all the bills from pocket 1 . The 
operator may then separate the bills by denomination and series (e.g., place all 1996-series $100 bills into one stack 
and the last 1995-series $5 bill into its own stack). Minor en^ors such as "no calls" and "suspect documents" may t>e 
presented in pocket 2 or off-sorted into pocket 2 with the machine continuing to process bills. 

20 c. Update Pocket 2 Target - Series 

[0139] According to another embodiment, target notes are defined only by series or group of series regardless of 
denomination. According to one embodiment, notes having a target series (target 1) are delivered to pocket 1. Upon 
encountering a first separate series condition, the series of the first non-target 1 note is designated as a target 2 series 

25 (target 2). Target 2 notes are then off-sorted into pocket 2 without causing the machine to stop. The machine continues 
to process notes, delivering target 1 notes to pocket 1 and target 2 notes to pocket 2. until the first note having a series 
other than target 1 series or target 2 series is encountered. At this point this third series note is designated as the "new" 
target 2 series and is directed toward pocket 2. According to one embodiment this third series note is delivered to 
pocket 2 and the machine is stopped with the display indicating a series change in pocket 2. The operator can then take 

30 the appropriate action such as removing all notes in pocket 2 {e.g. . in an automatic restart configured set up) or remove 
all bills other than the third series bill and press a continuation key. The machine will then continue processing notes, 
continuing to deliver original target 1 notes to pocket 1 and delivering "new" target 2 notes to pocket 2. until encounter- 
ing a bill having a series other than target 1 or the current target 2. At this point, a separate series condKion occurs as 
described above and a new target 2 series is designated. 

35 [0140] According to another embodiment, when a new target 2 note is encountered, the transport mechanism stops 
before the new target 2 note is delivered into the second output receptacle and a series change in pocket 2 message 
is displayed. In this manner, when the machine stops, all the bills in pocket 2 have the same series. The operator may 
then remove all the bills in pocket 2 and set them aside. Depending on the set up, the machine may either resume oper- 
ation automatically or resume upon the selection of a continuation key. When the nnachine resumes, the new target note 

40 2 is delivered into the now empty pocket 2 and the machine continues processing bills until encountering a "new" target 
note 2 series. 

[0141] Upon encountering other minor &rors such as "no call" and "suspect document", the machine will stop, pre- 
senting the flagged bills into one of the pockets. "Stacker full" or "strap limit" conditions may be handled by stopping and 
waiting for the operator to clear one or both pockets. Major errors are handled as discussed above (see e.g. . discussion 
45 of the stranger 2 mode). 

[0142] For example, in an embodiment in which the discriminator automatically selects the target series, if the first 
note in the stack is a 1996-series $100 bill, the machine will designate 1996-series bills as the target series and will 
deliver all 1996-series bills into pocket 1 until encountering the first non- 1996-series bill. The first non- 1996-series bill, 
which may for example be a 1 995-series $5 bill, will then be off-sorted into pocket 2. According to one embodiment the 
so machine then continues to process notes, delivering 1996-series bills into pocket 1 and 1 995-series bills into pocket 2, 
until encountering the next separate series condition {i.e. , a bill other than a 1996-series or a 1995-series note). There- 
after, upon encountering the next separate series condition, such as a 1993-series $20 bill. 1993-series bills are desig- 
nated as the new target 2 series and the system halts so that pocket 2 may be cleared. The machine then continues to 
operate in a similar manner as descrtoed in the paragraph entitled "Update Pocket 2 Target - Denomination and Series." 

55 

d. Update Target 1 - Series 

[0143] According to another embodiment in which target notes are defined only by series or group of series regardless 
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of denomination and in which the discriminator automatically selects the target series and denomination, if the first note 
in the stack is a 1996-sertes $100 bill, the machine will designate 1996-series as the target series and will deliver all 
1996-series bills into pocket 1 until encountering the first non- 1996-series bill. The first non- 1996-series bill, which may 
for example be a 1995-series $5 bill, will then be "presented" into pocket 1. The machine then continues to operate in 
5 a similar manner as described in the above paragraph entitled "Update Target 1 - Denomination and Series" designat- 
ing 1 995-serles notes as the new target series. Minor errors such as "no calls" and "suspect documents" may Ije pre- 
sented in pocket 2 or off-sorted into pocket 2 with the machine continuing to process bills. 

[0144] According to another embodiment, target series are defined by series or group of series without regard to 
denomination. Moreover, factory default or user defined series categories may be defined. For example, a "new series" 

TO group may be defined to include alt bills having a series of 1996 or later. This group may include for example. 1996- 
series $1005 and 1997-series $50s and $20s). An "okl-series" group may be defined as all other bills. Alternatively, a 
"series r group may be defined to include, for example, all 1996-series and later $100s. all 1997-series and later $50s 
and $20s. and alt $is. $2. $5. and $10 regardless of series). Likewise, an accompanying "series 2" group may be 
defined to include all pre- 1996-series $100s and all pre- 1997-series $50s and $20s. Using series 1 or series 2 in one 

75 of the above described series mode embodiments will permit the separation of all "old" series $100s. $50s, and $20s 
from all other bills. Such an embodiment facilitates in the culling of all bills that are to be removed from circulation. As 
additional "new" series bill enter circulation (e.g.. a 1999-series $10 bill), the definitions of series 1 and series 2 may 
then be modified so that all bills that are to be removed from circulation may be easily culled from all other bills. 
[0145] For example, a series group (Series A) may be defined as all bills having a series of 1995 or later. According 

20 to one embodiment. Series A is designated as the target series and all Series A notes are delivered to pocket 1 and all 
non-Series A bills are off-sorted to pocket 2. The machine may or may not be programmed to halt when a non-Series 
A note is encountered. Where the machine is not programmed to halt, a stack of bills may be quickly processed and 
separated into a group consisting of all 1995 and later series notes (pocket 1) and all pre-1995 series notes (pocket 2). 

25 C. Mixed Modes 

[0146] Generally speaking, mixed modes are designed to accommodate a stack of notes having a "mixed" configura- 
tion, e.g., including two or more denominations of notes in no particular order, where the operator desires to determine 
the number or aggregate value of notes of each respective denomination and/or the number or aggregate value of 
30 notes in the stack. Mixed modes "Mix 1". "Mix 2". "Mixed Facing" and "Mixed Orientation", each of which will be 
described below. As with stranger and sort modes, the discrimination system may include a display to indicate the 
number or aggregate value of notes of each respective denomination and/or the number or aggregate value of notes in 
the stack. 

35 LMiye tf l fMj)^1) 

[0147] In "Mix 1" mode, the discriminator will process the stack of mixed notes and will generally place the notes into 
pocket 1 . However, upon the occurrence of the "no call" or "suspect document" condition, the discriminator will flag the 
note and either present the flagged note into pocket 1 or off-sort the flagged note into pocket 2. The system nnay permit 
40 the operator to select how these bills are to be handled via a set-up option {e.g. , present into pocket 1 , present into 
pocket 2, or off -sort into pocket 2 and continue). 

[0148] A "Stacker full" condition may be handled by stopping and waiting for the operator to dear the full pocket Major 
errors are handled as discussed above (see e.g.. discussion of the stranger 2 mode). 

45 2. Mixed 2 (Mix 2) 

[0149] In "Mix 2" mode, as in "Mix 1" nxxle. the discriminator will process the stack and begin placing notes into 
pocket 1 until encountering a "no call" or suspect document" condition, in which case the discriminator will flag the note 
and present the flagged note into either pocket 1 or pocket 2. The system may permit the operator to select how these 

so bills are to be handled via a set-up option {e.g.. present into pocket 1 or present into pocket 2). 

[0150] Upon encountering the "stacker full" condition, however, the machine will not stop, as in "Mix 1" mode, but 
instead will automatically begin delivering the notes to pocket 2. Thereafter, upon encountering the "stacker full" condi- 
tion in pocket 2. the machine will again switch pockets and begin delivering bills into pocket 1 if pocket 1 has been 
cleared by the operator. If pocket 1 has not been deared and the "stacker full" condition thereby exists in both pockets 

55 1 and 2. the machine will stop, requiring the operator to rennove the bills from either pocket 1 or pocket 2 before contin- 
uing, 

[0151 ] Major errors are handled as discussed above (see e.g. . discussion of the stranger 2 mode). 
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3. Mixed Facing (Mix R 

[0152] in "Mixed Facing" mode, the discriminator will process a stack of mixed notes and place notes faced in a target 
direction into pocket 1 . Upon encountering a reverse-taced note, the machine will either present the reversed -faced 
5 note into pocket 1 or off-sort the reverse-faced note into pocket 2. The system may permit the operator to select hew 
these bills are to be handled via a set-up option [e.g.. present into pocket 1 , present into pocket 2, off-sort into pocket 
2 and continue). 

[0153] Upon encountering a "no call" or "suspect document" condition, the discriminator will flag the note and either 
present the flagged note into pocket 1 or off-sort the flagged note into pocket 2. The system may permit the operator to 
10 select how these bills are to be handled via a set-up option {e.g. . present into pocket 1 . present into pocket 2, off -sort 
into pocket 2 and continue). Where reverse-faced notes are being off-sorted into pocket 2 without causing the machine 
to halt, no calls and suspect documents should be presented into either pocket 1 or pocket 2. 

[0154] The machine will stop, requiring the operator to remove the bills from the appropriate pocket before continuing, 
upon encountering a 'stacker full' condition. Major en-ors are handled as discussed atxTve (see, e.g. , discussion of the 
15 Stranger 2 mode). 

4. Mixed Orientation fMix O) 

[0155] In 'Mixed Orientation" mode, the discriminator will process a stack of mixed noXes and place notes oriented in 
20 a target direction into pocket 1 . Upon encountering a reverse-oriented note, the machine will either present the flagged 
note into pocket 1 or off-sort the flagged note into pocket 2. The system may permit the operator to select how these 
bills are to be handled via a set-up option {e.g. , present into pocket 1 , present into pocket 2, off-sort into pocket 2 and 
continue). 

[0156] Upon encountering a "no call" or "suspect document" condition, the discriminator will flag the note and either 
25 present the flagged note into pocket 1 or off-sort the flagged note into pocket 2. The system may permit the operator to 
select how these bills are to be handled via a set-up option {e.g.. present into pocket 1 , present into pocket 2. off -sort 
into pocket 2 and continue). Where reverse-oriented notes are tjeing off-sorted into pocket 2 without causing the 
machine to halt, no calls and suspect documents should be presented into either pocket 1 or pocket 2. 
[01 57] The machine will stop, requiring the operator to remove the bills from the appropriate pocket before continuing. 
30 upon encountering the "stacker full" condition. Major errors are handled as discussed above (see e.g. . discussion of the 
stranger 2 mode). 

D. Count Mode (CNT^ 

35 [01 58] "Count Mode" is designed to accommodate a stack of notes in any configuration, where the operator desires 
to determine the number or total value of notes in a stack The discriminator will process the stack, placing notes Into 
fxxket 1 until encountering a "stacker full" or "strap limit" condition, in which case the discriminator will automatically 
begin to place ttie notes into pocket 2. Thereafter, upon encountering the "stacker full" or "strap limit" condition in pocket 
2, tiie machine will again switch pockets and begin delivering bills into pocket 1 if pocket 1 has been cleared by the cper- 

40 ator. If pocket 1 has not been cleared and the "stacker full" or "strap limit" condition thereby exists in both pockets 1 and 
2, the machine will stop, requiring the operator to remove the bills from either pocket 1 or pocket 2 before continuing. 
Count mode may operate in either a unit mode or a value mode. In the unit mode, notes are simply coumed arxJ the 
total number of notes is communicated. In the value mode, the values of notes are totaled and the total value is com- 
municated. Likewise, strap limits may be defined in terms of a unit or piece count {e.g. . ICQ notes) or in terms of a total 

45 value {e.g. , $200 notes in notes). 

[0159] The machine will also stop, requiring the operator to remove the bills from the appropriate pocket, upon 
encountering a "suspect document" condition. Major errors are handled as discussed above (see, e.g. , discussion of 
the stranger 2 mode). 

[0160] Each of the above operating modes is designed to be selectively activated, either individually or in combina- 
50 tion, by an operator. In one embodiment of the present invention, the operating modes may be activated through a con- 
trol panel. FIG. 19 is a front view of a control panel 61 according to one embodiment of the present invention. The 
control panel 61 comprises a keypad 62 arxf a display section 63. The keypad 62 comprises a plurality of keys including 
seven denomination selection elements 64a-64g. each associated witii one of seven U.S. currency denominations, /.e. . 
$1 . $2. $5. $10. $20. $50. and $100. For foreign bill discriminators, the denomination selection elements may be labeled 
55 according to the currency system which a discriminator is designed to handle, and accordingly, there may be nnore or 
less than seven denomination selection elemertts. The $1 denomination selection key 64a also serves as a mode selec- 
tion key. The keypad 62 also comprises a "Continuation" selection element 65. Various information such as insti-uctions, 
mode selection information, authentication and disaimination infornrjation. individual denomination counter values, and 
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total batch counter value are communicated to the operator via an LCD 66 in the display section 63. 
[0161] According to another embodiment, a touch screen is employed to display selection elements for selection by 
the operator as well as to display various messages to the operator including status and error conditions. Additionally, 
the touch screen input/output device may be employed to provide on-line help information to the operator, for example. 

5 to explain an operation feature or how to handle a given error condition. An example of a touch screen is illustrated in 
FIG. 20. The touch screen I/O device 556 includes a touch screen 560 mounted over a graphics display 561 . In one 
embodiment, the display 561 is a liquid crystal display (LCD) with backlighting. The display may have, for example. 128 
vertical pixels and 256 horizontal pixels. The display 561 contains a built-in character generator which permits the dis- 
play 561 to display text and numbers having font and size pre-defined by the manufacturer of the display. Moreover, a 

10 controller such as a GPU is programmed to permit the loading and display of custom fonts and shapes {e.g. . key out- 
lines) on the display 561. The display 561 is commercially available as Part No. GMF24012EBTW from Stanley Electric 
Company. Ltd., Equipment Export Section, of Tokyo. Japan. 

[0162] The touch screen 560 may be an X-Y matrix touch saeen forming a matrix of touch responsive points. The 
touch screen 560 includes two closely sfjaced but normally separated layers of optical grade polyester film each having 

IS a set of parallel transparent conductors. The sets of conductors in the two spaced polyester sheets are oriented at right 
angles to each other so when superimposed they form a grid. Along the outside edge of each polyester layer is a bus 
which interconnects the conductors supported on that layer. In this manner, electrical signals from the conductors are 
transmitted to the controller. When pressure from a finger or stylus is applied to the upper polyester layer, the set of con- 
ductors mounted to the upper layer is deflected downward into contact with the set of corKluctors nnounted to the lower 

20 polyester layer. The contact between these sets of conductors acts as a mechanical closure of a switch element to com- 
plete an electrical circuit which is detected by the controller through the respective buses at the edges of the two poly- 
ester layers, thereby providing a means for detecting the X and Y coordinates of the switch closure. A matrix touch 
screen 560 of the above type is commerdaliy available from Dynapro Thin Film Products, Inc. of Milwaukee. Wisconsin. 
[01 63] As illustrated in FIG. 20, the touch screen 560 forms a matrix of ninety-six optically transparent switch elements 

25 having six columns and sixteen rows. The controller is programmed to divide the switch elements in each column into 
groups of three to form five switches in each column. Actuation of any one of the three switch elements forming a switch 
actuates the switch. The uppermost switch element in each column remains on Its own and is unused. 
[0164] Although the touch screen 560 uses an X-Y matrix of optically transparent switches to detect the location of a 
touch, alternative types of touch screens may be substituted for the touch saeen 560. These alternative touch saeens 

30 use such well-known techniques as crossed beams of infrared light acoustic surface waves, capacitance sensing, and 
resistive membranes to detect the location of a touch. The structure and operation of the alternative touch screens are 
desaibed and illustrated, for example, in U.S. Patent Nos. 5.317.140. 5.297.030. 5.231.381, 5.198.976. 5.184,115. 
5,105.186. 4.931.782, 4,928.094. 4.851.616. 4.811.004, 4.806,709. and 4.782.328. 

[0165] As described briefly above, one of the functions of the touch screen display is to display selection elements 
35 which may be selected by touching the portion of the screen associated with the selection element. The touch screen 
thereby serves in one respect as a "keyboard", wherein the selection elements displayed on the screen represent "keys" 
that are activated by touching the associated area of the screen. Alternatively, it will be appreciated that a conventional 
keyboard may be used instead of or in addition to the touch screen keyboard to facilitate selection of various selection 
elements. At any rate, in emtxxJimertts using a touch screen, the touch screen display may display not only selection 
40 elements or "keys", but also may display messages to the operator including status and error conditions of the discrim- 
ination system. Preferably, the configuration of the touch screen display is programmably changeatrfe between several 
configurations; so that at any given time the touch screen will display only those "keys" or status and error conditions 
that are appropriate with respect to the present status of the discrimination system. For example, the touch screen may 
display a series of "menus" or "sub-menus", each menu being associated with a particular nrKxle of operation or status 
45 of the discrimination system and thereby including only those keys or display conditions appropriate to the particular 
mode or status of the discrimination system. The menu-driven approach is designed to simplify the "keytxiard" tor oper- 
ators and reduce training times accordingly. The touch screen display may be programmed via computer software 
including set-up software, operation software and diagnostic software. 

so Set-up Information 

[01 66] The set-up software is designed to enable the operator to customize various operating parameters and engage 
or disengage various features of the discrimination system. The operating parameters may include, for exarrple, default 
settings, stopping cortditions, off -sort modes, pocket settings, dertomi nation keys, stranger records or communications 
55 port settings. For example, a set-up mode may permit the user to identify which pocket is to receive no calls, suspect 
documents, mis-faced and mis-oriented documents, strangers, denomination changes, doubles, and chains or other 
bills or documents causing other types of minor or major errors. This information nnay be retrieved from the user via a 
routing interface having a data retrieval device such as a touch-screen. Alternatively, the data retrieval device may be 



25 



BNSDOCIP- <EP" 0952 556A g I > 



EP 0 952 556 A2 



some other kind of input or input/oulput device such as a keypad, buttons, or switches. Likewise, the set-up mode may 
permit the user to define which pockets are to receive which kinds of documents and whether the system shoukl stop 
upon the occurrence of various events, e.g. . various minor errors. Information concerning whether the system should 
stop upon the occurrerKe of one or more of the above cortditions may be retrieved from the user via a flagging control 

5 interface having a flagging data retrieval device such as a touch-screen. Alternatively, the flagging data retrieval device 
may be some other kind of input or input/output device such as a keypad, buttons, or switches. The flagging control 
interface may be combined with the routing interface. Likewise the same touch-screen or input device may be used both 
to retrieve data corner ning to which pockets various bills are to be directed as well as whether the system should stop 
upon the occun-ence of one or more everrts such as the occurrence of one or more types of minor errors. The features 

w of the discrimination system which may be engaged or disengaged in the set-up mode include operating nwdes. oper- 
ating keys, sub-batching, suspect document authentication tests, stranger records, separate series discrimination, 
and/or audio alarms. 

[01 67] As described generally above, in a touch screen embodiment, the above-described operating features may be 
activated by touching selection elements or "keys" in respective "menus" associated with the operating features. Thus, 
15 in the set-up mode, the discrimination system may include the following: 

(1) a key or keys which allows the customization of user-default settings or the selection of a factory default setting; 

(2) a key which engages or disengages sub-batching; 

(3) a key or keys which engage or disengage the operating modes, e.g., STR 1 , STR 2. STR F. STR O, SRT 1 , SRT 
20 2, SRT 3, SRT F, SRT O. Mix 1 , Mix 2, MIX F, MIX O and Count; 

(4) a key or key which engages or disengages the operating keys "Verify" (permits the machine to process bills with- 
out affecting existing totals), "Unit" (toggles between unit and value modes), "SD", "Density", "Add" (toggles 
between maintaining running totals and clearing running totals when the input hopper and both output pockets are 
cleared) or "Mode"; 

25 (5) a key or keys which engages or disengages the audio alarms for the various error conditions, e.g.. Jam (J). Dou- 
bles (D). Chain (C), Stranger (S). Denomination Change (DC). No Call (NC). Suspect Document (SD). Separate 
Series (SS). Strap Limit (SL). or Stacker Full (SF); 

(6) a key or keys which sets the use of denomination keys for the minor errors of no call (NC) and suspect document 
(SD): 

30 (7) a key or keys which sets a stranger record {i.e. . sets whether the system should "record" or reflect in the appro- 
priate counters the denomination/value of stranger notes): 

(8) a key for enablir)g or disat>ling the SD minor error condition: 

(9) a key for enabling or disal)Iing the SS minor error condition; 

(10) a key or keys for setting the configuration of communication ports; 

35 ( 1 1 ) a key or keys for setting pockets for target notes, either manually or automatically: 

(12) a key or keys for enabling or disabling the "off-sort" function or customizing stopping conditions related to the 
off-sort function {e.g., present into pocket 1 . present into pocket 2, off-sort and continue); and 

(13) a key or keys for engaging or disengaging the "Face" and "Right" keys (the "Right" key is a f onward/reverse ori- 
entation key). 

40 

[0168] When engaged in the set-up nxxSe, pressing the "Face" key gives the user the ability to quick-face a stack of 
bills. The machine will deliver face-up bills to pocket 1 and face-down bills to pocket 2. Similarly, pressing the "Right" 
key gives the user the ability to quick-right a stack of bills. The niachine will deliver "readatrfe" bills, e.g., wherein the 
words of the bill are right-side-up. to pocket 1 and non-readable bills, e.g., wherein the words of the bill are upside- 
45 down, to pocket 2. Accordingly, the "Right" key causes bills tiaving a forward orientation to be delivered to one pocket 
while causing bills having a reverse orientation to be delivered to the other pocket. 

Operation Screens 

50 [0169] The operating software is designed to provide the operator with a series of menus or screens, each screen 
generally being associated with one or more nrKXfes of operation, e.g., STR 1 . STR 2. etc. As described above, in a 
touch screen embodiment, each of the screens include selection elements or "keys" which the operator may touch to 
activate appropriate functions related to the operating mode or status of the discriminator. The screens are further 
designed to display messages to the operator related to the operating nxKles such as. for example, batch or sub-batch 

55 totals and status or en-or conditions. Preferat)ly. the touch screen at any given time will display only those "keys" or sta- 
tus and error conditions that are associated with the present status of the discrimination machine. FIG. 21 represertts 
a "crossroad" or "main" touch screen associated with tiie a machine operating in "Stranger 1" (STR 1) mode. The 
hatched keys represent functions that are engaged. The touch screen contains the following keys and displays: 
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END (600) 
ADD (601) 
VERFY (602) 
SD (603) 
MODE (604) 
MENU (605) 
RIGHT (606) 

FACE (607) 

S-BAT display (608) 
BAT display (609) 
MODE display (610) 
POCKET 1 display (611) 
POCKET 2 display (612) 



This key ends either a sub-batch (by pressing once) or a batch (by pressing twice). 
This key engages or disengages the Add function. 
This key allows for Verify mode operation. 

This key engages or disengages the Suspect Document (SD) minor error condition. 
This key engages the operating modes. 

This key enables the operator to view totals, set strap limits, and SD and Density thresholds. 
This key enables the operator to quick-right a stack of bills when this function is enat^led in the 
set-up mode. 

This key enables the operator to quick-face a stack of bills when in this function is enabled in 
the set-up mode. 

This displays aggregate totals associated with a sub-batch of currency bills. 
This displays aggregate totals associated with a batch of currency bills. 
This displays the selected rrxxje of operation of the machine. 
This displays the target note associated with pocket 1 . 
This displays the notes associated with pocket 2. 



[0170] From the screen showvn in FIG. 21 . in STR 1 mode, pressing the MODE key will produce the screen shown in 
FIG. 22, comprising a series of keys associated with the operating modes. Upon touching one of keys STR 1 (700). STR 
2 (701), MIX 1 (702), MIX 2 (703), SORT 1 (704). SORT2 (705), SORTS (706) or COUNT (707). the machine will tran- 

20 sition directly to a display associated with the appropriate operating mode. For example, if an operator wishes to return 
to the STR 1 menu shown in FIG. 21 , he or she simply executes a single "key stroke", touching either the EXIT key (708) 
or the STR 1 key (700). However, if an operator wishes to select one of the facing or orientation modes, SRT F. SRT O, 
STR F, STR O, MIX F or MIX O. he or she must execute two "key strokes", the first of which is to select one of keys SRT 
FO (709), STR FO (710) or MIX FO (71 1). Upon selecting one of these keys, the display shown in FIG. 23 will appear. 

25 prompting the operator to choose FACE (712) or ORIENT (713) in the associated mode. For example, in the display of 
FIG. 23. the operator has selected STR F mode, first by touching the STR FO key (710), then by touching the FACE key 
(712). 

[0171] From the screen shown in FIG. 21, in STR 1 mode, pressing the MENU key (605) will produce the screen 
shown in FIG. 24, including BATCH (800), SUB BATCH (801). DAY (802). STRAP (803), SUSPECT DOCUMENTT (804). 

30 DENSITY (805). UNIT (806) and EXIT (807) keys. Pressing the EXIT key (807) will bring the operator back to the main 
menu of FIG. 21. From this screen, pressing BATCH (800). SUB BATCH (801) or DAY (802) will produce a screen indi- 
cating totals for the appropriate key. For example, if an operator desires to obtain batch totals, he or she touches the 
BATCH key (800). which will produce the screen shown in FIG. 25. The screen shown in FIG. 25 indicates the number 
and aggregate value of each denomination of cun-ency in the batch. Pressing the CLEAR key (810) in the screen of FIG. 

35 25 will clear the appropriate totals and EXIT (81 1 ) will bring the operator back to the menu screen of FIG. 24. 

[0172] From the menu screen (FIG. 24). pressing the STRAP key (803) will produce a screen (FIG. 26) within which 
strap limits may be set for various denominations of currency Nine denominations can be accommodated tor interna- 
tional markets. A highlighted cursor (900), indicated by hatching in FIG. 26. may be moved by the UP (901) and DOWN 
(902) keys at the right of the display to a particular denomination selected by the operator, e.g., $5 in the exanrple 

40 shown. Thereafter, strap limits may be set by touching one or more of the direct access keys (903a-g) at the l>ottom of 
the screen. For example, a strap limit of 100 may be selected by touching the "100" key (903g). The (904) and 
(905) keys allow the operator to program the unit or limit at a custom amount, by incrementing or decrementing the dis- 
played value. For example, the unit limit 38 may have been selected by first touching the "50" key (903e) and then touch- 
ing the "-" key (905) twelve times. The CLEAR key (906) is designed to clear the limit and unit count associated vwth the 

45 highlighted line. Similarly, all the strap limits may be cleared by pressing ALL (907). then CLEAR (906). Pressing the 
UNIT key (909) toggles the display between presenting the information in unit form as shown in FIG. 26 and value form 
(e.p.. dollars). For example, if the UNIT key (909) were pressed in FIG. 26, then the word "UNIT* between "DENOM" 
and "LIMIT" would change to "VALUE" and the "38" for the $5 line would change to "$190" and the "1 00" for the $5 line 
would change to "$500". EXIT (908) will bring the operator back to the menu screen of FIG. 24. 

so [0173] From the menu screen (FIG. 24), pressing the SUSPECT DOCUMENT key (804) will produce a screen (FIG. 
27) within which an operator may select threshold levels for triggering the "suspect document" minor error corxlition. 
Nine denominations can be accommodated for international markets. In the embodiment of FIG. 27, the system permits 
adjustment of three types of authentication tests, namely, a magnetic test, an ultraviolet (UV) test, and a fluorescence 
test. The magnetic test measures the total magnetic content of a document along a scan line. The ultraviolet test meas- 

55 ures the amount of ultraviolet light that is reflected off a document when it is illuminated by an ultraviolet light source. 
The fluorescence test measures the amourtt of fluorescent light that is emitted from a document when H is illuminated 
by an ulti-aviolet light source. These tests and sensitivity adjustments are descrit>ed in more detail in PCT application 
WO 95/24691 and PCT application WO 96/10800. Likewise, the system may additionally include other authentication 
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tests such as thread detection, enhanced magnetics tests including those employing a single and multiple magnetic 
heads, infrared detection, and color authentication tests including those described in PCT application no. US 97/02301 
filed on February 14, 1997. These authentication tests may also employ multiple sensitivity setting by denomination 
and/or series. 

5 [0174] A highlighted cursor (1000), indicated by hatching in FIG. 27. may be nroved by the UP (1001) and DOWN 
(1002) keys and/or left and right arrow keys "<" (1003), ">" (1004) at the right of the display to a particular selected 
threshold. Thereafter, thresholds may be set by touching one or more of the direct access keys (1005a-k) at the bottom 
of the screen. The OFF key (1005k) disatrfes an authentication test. EXIT (1006) will bring tiie operator back to the 
menu screen of FIG. 24. 

10 [0175] From the menu screen (FIG. 24). pressing the DENSITY key (805) will produce the screen shown in FIG. 28 
within which an operator may select density levels associated with the various currency denominations. The density lev- 
els affects such functions as the detection of two or more bills fed in a stacked manner (Doubles major error). Nine 
denominations can be accommodated for international markets. A highlighted cursor (1 100), indicated by hatching in 
FIG. 28, may be rrwved by the UP (1 101) and DOWN (1 102) keys at the right of the display to a particular selected 

15 denomination. Thereafter, density levels may be set by touching one or more of the direct access keys (11 03a-j) at the 
bottom of the screen. The OFF key (1 1 03k) disables density checking for the corresponding denomination. EXIT (1 1 04) 
will bring the operator back to the menu screen of FIG. 24. 

[0176] tn one embodiment of the present invention, the display may be used to indicate recovery procedures upon 
the occurrence of an error condition ^at has stopped the machine. Error conditions can include for exanple, jam, dou- 
se kJle, chain, stacker full, strap limrt, denomination change, and stranger. Preferably, the recovery procedures are dis- 
played in the form of text indicating both the en-or condition that has occurred and detailed instructions for the operator 
to follow to recover from the error condition and resume operation of the machine. For example, a jam can be identified 
by its location in the machine such as in pocket 1 . pocket 2. infeed area. etc. Likewise, a display associated with a "strap 
limit" error condition is shown in FIG. 29. The display "STRAP LIMIT POCKET 1" id^itifies that the machine has 
25 stopped due to a "strap limit" error condition in pocket 1 . The display "REMOVE NOTES AND PRESS CONT" indicates 
to the operator that he or she must first remove the notes in pocket 1. then press the "CONT" key (1200) to resume 
operation of the machine. 

[0177] A further example of a recovery screen is shown in FIG. 30. illustrating a display associated witin a "no call" 
error condition. A saeen substantially similar to FIG. 30 may also be used upon the occurrence of a "suspect docu- 

30 ment" condition. The display "NO CALL PRESS KEY:" indicates to the operator that tine machine has stopped due to a 
"no call" condition and that the operator may press one of the keys (1300a-g) in the display, e.g., "$1 ". "$2". "$5". "$10". 
"$20", "$50" or "$100", to resume operation of the machine. The operator may thereafter otsserve the denomination of 
the "no call" document and press the appropriate key (1 300a-g) if the operator finds the bills to be acceptable, causing 
the machine to add the appropriate value to the count total and resume processing the remaining notes in the stack. If 

35 the operator finds the bill unacceptable {e.g. . suspect, a bill from a different country), the operator may press a CONT. 
key (1301 ) (Continue key). Generally, the operator will first remove the unacceptatjie bill from the output pocket first and 
then press the CONT. key (1301). The machine will then resume processing the remaining notes in the stack without 
improperly disrupting any running totals or counters. 

[0178] In another emtxxliment of the present invention, the display may be used to enable the operator to enter data 
40 such as, for example, user identification, date, customized labels, check amounts, coin amounts, or manual bill counts. 
In a touch screen environment this may be accomplished through data entry software providing a series of menus or 
screens, each induding selection elements or "keys' which the operator may touch to activate appropriate functions 
related to one or more data entry modes. These features may be engaged in the set-up program described at>ove. or 
they may be requested on demand. If used on demand, the "keys" should be displayed upon the beginning of process- 
45 ing a t>atch of notes. FIG. 31 represents a touch screen associated with the a machine in data entry mode. The hatched 
keys represent functions that are engaged. The touch screen contains the following keys and displays: 

LABEL (1401) 

This key ertables the operator to customize labels A,B.C,D through the touch panel keytx>ard. 
so ID (1402) 

This key pronrtpts tiie operator to enter a user identification code. 
MEDIA (1403) 

This key prompts the operator to enter the media type associated with the data entry, e.g., coin, check or misc. 
DATE (1404) 

55 This key prompts the operator to enter the date. 
DBAL(1405) 

This key prompts the operator to enter a declared balance (Batch and Sut^batch). 
EXIT (1406) 
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This key returns the operator to the pr&/ious menu. 
MODE display (1407) 

This displays the selected mode of operation of the nnachine. 
STRAP LIMIT display (1408) 
5 This displays the strap limit associated with the mode of operation. 
STRAP COUNT display (1409) 

This displays the current number of a select document-type counted 
DENOM display (1410) 
This displays the selected document-type 
10 SUB-BATCH display (141 1) 

This displays aggregate totals associated with a sub-laatch of cun-ency bills. 
BATCH display (1412) 

This displays aggregate totals associated with a batch of currency bills. 

[0179] Pressing the MEDIA key (1403) will result in the screen shown in FIG. 32 being displayed. At this screen, the 
operator selects what type of media is to be recorded into the systems memory by selecting either a COIN key (1501). 
a CHECK key (1502) or a MISC key (1503). To return to the screen of FIG. 31 . the operator would select the EXIT key 
( 1 504) In the example shown in FIG. 32 the operator has indcated that the amount of a check is to be entered into the 
systems memory by selecting the CHECK key (1502). At this point, the screen shown in FIG. 33 appears and prompts 
the operator to enter the value of the check by displaying the message: "ENTER VALUE". The amount that operator the 
enters is displayed on the screen (1 51 0). The operator may enter the amount by using a keyboard connected to or inte- 
grated into the machine such as that shown in FIG. 34. Alternatively, the keyboard of FIG. 34 may be displayed on the 
touch SCTeen such as at area 151 1 of FIG. 33. Once the operator has typed in the correct amount, it is entered into the 
memory of the system by selection of the ENTER key (1512). Data entry mistakes may be corrected by pressing the 
CLEAR key (1513) If the operator wishes to return to the previous screen (FIG. 32) without entering any amount, the 
EXIT key (1514) is selected. According to one embodiment, data entry as described above may be performed even 
while the system is processing a stack of notes. However, upon the occurrence of an error that requires presentation of 
other keys or functions to recover, data entry will be suspended until the machine resumes operation. 
[0180] In one embodiment of the present invention, the discrimination machine is equipped with a series of commu- 
nications ports to provide one-way or two-way communications link(s) between the discrimination machine and remote 
operators and/or other machines. This communications link may be established, for example, between another cur- 
rency discrimination machine, a coin sorting machine, a cash settlement system, currency dspensers. or a remote 
"hosr device, such as a computer, for issuing control commands and/or receiving information from the discnminatton 

35 IOT8l']"^ In embodiments using a "host" device, the following commands may be issued from the host, to which the dis- 
crimination machine will respond operationally: 

(1) a "START command for starting operation of the machine; 

(2) a "REQUEST INFORMATION" command wherein the host may request information from the machine, such as 

40 sub-batch, batch, or day totals; . x_ ^ u 

(3) a "MODE SELECTION" command wherein the host may remotely select the mode of operation for the machine; 

(4) an "ADD SELECTION" command: 

(5) an "SD" selection command wherein the host may remotely set sensitivity thresholds for the machine; 

(6) a "STRAP SETTINGS" command: 
45 (7) a "CLEARING" command; 

(8) a "DENSITY SETTING" command; 

(9) a "POCKET SELECTION" command: and 

(10) an "ENDING BATCH" command. 

so In return, in embodiments using a "host" device, it is contemplated that the discrimination machine may send the follow- 
ing information to the host: 

(1) a message or messages indicating the occurrence of minor error condition(s) "NO CALL", "SUSPECT DOCU- 
MENT". -DENOMINATION CHANGE". "STRAP LIMIT. "STRANGER". "STACKER FULL" or "SEPARATE 

55 SERIES": 

(2) a message or messages indicating the occurrence of n^jor error conditions "JAM". "DOUBLE" or "CHAIN"; and 

(3) rraintenance messages indicating maintenance requirements or status of the machine, such as whether the 
machine requires cleaning or adjustment 
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r0182l Many types of financial transaction features may be incorporated into the above described machines so that 
they can act as a cash settlement machine. The details of such cash settlement systems are described .n more detail 
in GB 2.301 .916Apil3lished on December 18. 1996. 

[01831 While many of the above embodiments have been described in conjunction with U.S. currency, systems 
According to the present invention may aHematively or additionally process currency of o^^^^^^'^'^^^.^"*;^,!^^^ 
S Khgdom France. Germany. Japan. Spain. Canada. Italy. Brazil. Mexico. Taiwan, and Saud. Arabja^ Likew.se 
the ^ve^ems may support the processing of multiple types of documents including, for example, checks, deposit 

raSwr^AddSti^^^^^ systems described above may contain fitness sensors such as density sensors, rejiectance 
sensors magnetic sensors, coirelation. UV and soil sensors, tear detectors, etc. Also the systems may utilize flash 
memory as mentioned above and proms for reliable storage of data and set ups. 

[01851 Additionally, the systems described above may contain unique customization features such as user-defined 
kevs userndefined print outs, user-defined modes of operation. user<lef ined document distribution parameters, i^er- 
dJfined set-ups. The customization features may be conti-olled or changed through simple input though an interface 
device such as a keyboard or touch screen. 

User Customization 

[01861 As described above and as to be further desaibed below, according to embodiments of the present invention 
the system permits the user or operator to customize the operation of the machine in a nurrber of ways. For ecample^ 
in the above described modes of operation, the user may be permitted to designate into which pocket certain bills are 
delivered and whether the machine should stop. e.g. . deliver any no calls into pocket 2 and stop the machine after each 
no call is delivered to pocket 2. AddHionat examples of how the user may customize a system according to^e present 
invention are described in connection with FIGs. 35-39. FIGs. 35-39 illustrate examples of dj?f^^y^,.^^'g".«* *lf .^^^ 
operator in tailoring the operation of the machine according to the operator's preferences. These ^'Q""-^^ 
D^s that may be used to aid in retrieval of routing and flagging information from a user such as via a routing 'rrteiface 
having a data retrieval device such as a touch-screen. Alternatively, the data retrieval device may be some other kind 
of input or input/output device such as a keypad. Additionally or alternatively, information concerning v^ether the sys- 
tem should stop upon the occurrence of one or more conditions may be retrieved from the user via a flagging control 
^rface having aJlagging data retrieval device such as a touch-screen. Arternatively. the flagging data retrieval device 
may be some other Wnd of input or input/output device such as a keypad. The flagging control interface may be com- 
bined with the routing interface into a single interface system. ha./*, h^pn 
[0187] FIG 35 illustrates an example of an operating parameters selection screen m which no selections have been 
made The left-hand column (01 ) lists various features and conditions for which the operator may make se^ections^The 
riqht-hand column (C3) lists the available selection choices or options associated with each feature or condition and the 
m^dle column (02) displays the selected option for each feature or condition (in FIG. 35 no selections have been 

[01881 Turning to FIG. 36. an example of the operating parameters selection screen for a Stranger Facing nrvode is 
illustrated In general, options which are not available are displayed in a non-highlighted or dim manner, illustrated m 
FIG 36 via striking through unavailable options, e.g.. tiie "OFF" and "ALL" selection choices for the Target 1 denomi- 
nation Based on the selections cfisptayed in FIG. 36. the system will deliver to pocket 1 bills having the same denomi- 
nation and face orientation as the first bill in a stack. This is evident with reference to box C2.R1 wh^ designates the 
target denomination as that of the "1st BILL". Additionally, box C2.R2 designates a target face onentat^n as the fac^ 
orientation of the "1st BILLV Nerther fon^rard/reverse orientation ("orientation") nor "series has been activated so bills 
are not distinguished on those bases. With respect to the designation of the Target 1 denomi ration the ^^^^ 
change the selection from "1 st BILL" to a specific denomination. $1 - $100 or to User Select (US), H User Select ischo- 
sen at the time the mode is invoked, the operator will be prompted as to tiie desired selection. In the case of selecting 
a denomination, any available option may be chosen such as "1st BILL" or a specrt ic denomination This m^ be a«»m- 
plished for example, by pressing the saeen in box C2, R1 in a touch screen environment which will cause the displayed 
selection to scroll through the available options. Ukewise. with respect to the designation of the target face onertatioa 
the operator may scroll through the options of "1st BILL". "FACE UP". "FACE DOWN", and "US". In boxes C3. R1 and 
C3. R2 the option "OFF" is not available in a Stranger Facing mode. copwARn- 
[01891 Wittn respect to fonward/reverse orientation, the operator may choose either "OFF". 1 st BILL •^J'*^™'^"^* 
"REVERSE" or "US". With respect to series selection, the operator may choose either "OFF". "Isl BILL". "US . orsc^oi' 
through any defined series groups such as those described above, e.g., in connection with the Sort Series modes. 
These series groups may include factory-defined series groups and user-defined groups. Additionally, the operator may 
be given the option to simply designate a given series or range of series, e.g., "1996+" for ail bills of a 1996 or later 
series or "1990-1996" for all bills having a series from 1990 to 1996. 
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roi901 in box C2.R5, ttie operator may designate whether the parameters defining Target 1 should be updat^ upon 
hP «Lu rence of a relevanicondition such as a denomination change, stranger, or separate series condition. The 
ut^S^r^y be Peri^tt^ t exanple, for all activated parameters defining a target denomination (e.^ ,denominat|on 
aS faceStt^ in the exanple^f FIG. 36) or alternatively, the user may elect to update only certain ««ies d the 
arfv^t^ ^Srs (e.g. , updie upon a stranger condHion (new denomination) but not on a reverse face conditon). 
^Cay^rFIG. 36. me^et 1 parameters are not updated during the processing of a stack of bills. 
[0191] in the Stranger Facing modes, the operator is not permitted to designate a second set of target parameters 

IT^; prSng t^eflagged bill in pocket 1 (PI), presenting theflagged bill in pocket 2 (P2). or delivering theflagged 
hill to tyxitet 2 and continuing to process any remaining bills (CONT-2). «„*K«^*;«r. 
fwasr^drtio^l^for str^ge^. denomination changes, and separate series, the operator is also Q^e" the o^on 
. ^ • «^^n«w«m«haiilsm stooped with the flagged bill being maintained within the transport mechanism (ST). 
T^r^^tla^ ^^re^TiTa^et. PosLnal information obtained from an encoder may be employed 
':sT^IZT^^'^^Z:L1^ so STthe bill is stopp«. in a pr^eterm'^ed position or^^^e^^^ 
R,r e^mple the Uansport mechanism may be stopped such that a flagged minor error bill .s 
andS aneS Srverter or output receptacle such as between diverter 260 and output receptacle 2 17b such as being 
^dfa^nt rorate 2To^^^lG^^ using the embodiment of FIG. 2 as an example, a flagged minor error bill 

mlv bT^c^i^ belre r^ching dK^erter 260 such as being adiacent to plate 262. One embodiment of a stopping 
m%han?.n^loS anTmerconnected CPU. optical encoder, transport mechanism, and drive motor .s descx'bed in 

:^:XtJ:::^T:t^^::::: t ':::S^\o . .oiL . a predetermined or ident^iable posi«on 
wrthin the transport mechanism (- e.. before being transport to the output rec^acle). :^^„ ^„ and 

25 romi MillSSated in FIG. 36. stranger bills, no calls, suspect documents document having an '"^'^^^^"^ 
urrfHdocuments are all presented into pocket 2. Addrtionally. reverse faced notes are delivered to pocket 2 but do nm 
^use^ ma^inL to h^Teration. A«ordingly. bills having the target denomination and target face on«naton a e 
^^Hv^J^ irD^eTll^ite bills having the target denomination but not the target face orienfaton are delivered to 
Z ^IndtoiTde^mLtion cSange, reverse foiv^rd-reverse orientation, and strata sen^ have 
S^^isabi^ by°he ctoices selected above, i.e. . a denomination change error can not occur in a strange^ r^a a^ 
b^urni^Xlnlation and series selections in boxes C2.R3 - C2.R4 orientation and series eiror condrtions wHI not 

S Boxes C2.R20 - C2,R23 permit the operator to set how stecker full, strap limit, chain, and double errar^ndi- 
. Vlr=1^™Ti»7 As illustrated in FIG 36 the machine will stop upon the occurrence of a stacker full condition. 
n^oSo^^md^e^^ 

full nrovided there are no bills in the non<urrent pocket. Olhenwise the machine will halt unti one of the pockets is 
dea'S^x cr^TtnSLtes haVstrap fimHs will be counted using me contents of both output po*ets. i.e . a strap 
H^T^l o«ur When the c«T,t:^ned nunSer of target denomination bills delivered to pocket ].<'^f' "9 
e^toS target denomination bills delivered to pocket 2 (having a reverse face onematjon) reaves 
ci^«f «m me t Jget denomination. When either a chain or a douUe error condition occurs, the machine stops with any 

chain or double bills being delivered into pocket 2. =■ o„rt imje is illustrated 

[0196] Turning to FIG. 37. an example of the operating parameters selectKjn 

Here $5 bills (having any face orienfation. any ton«arel/reverse orienfafcon. or any senes) are delivered »° ^ 
the ti«i?n2«-$5^in t^mes the second target denomination and is off-sorted irrto pocket 2. Thereafte^ » bms^« 
deliv^L to p^et 1 and farget 2 denominated bills are del^ered to pocket 2. Upon ^l'><=^"^"'^°' ^^TZ'^^Z 
change the S^n^nation change bill will be presented into pocket 2 (C2.R12) and the °' f^^^^^,^ 

L beciime the new farget 2 denomination (C2,R1 0). The target 1 denomination will remain $5 as box C2.R5 indicates 
that this denomination should not be updated. ™„„ w <. «nrt uEar dafined mode is 

[01971 Turning to FIG. 38. an example of the operating parameters selection screen ^rai^ei user 1*"ed mooe s 
Sted^e system may permH IhToperator to set a number of personalized operat^es <f^"««;f ^'^^J^ 
user^efined 2. etc.) Uke«se the system may permH user to define the name of he """^f • • Ms a 

Mode". -Acme Bank Commercial Mode"). According to the selections made .n FIG. 38. all face "P ^ 
series of 1996 or later are delK,ered irrto pocket 1 while all face down $100 bills b^is ^^^med n 

delivered to pocket 2. When any possible minor error listed in rows R11-R19 occurs, the flagged bill is presented in 

K ' information concerning userKlefined modes is stored in a memory ^ch^an .Ef PROM so *«t H ^nj»e 

tecall^ in the future such as on days subsequent to the day that it is original '^^''"'^ J^'V't':^*";:^ '^^^ 

a manner that it is not lost after the power switch of the cunency discriminator is turned off as in a nonvolatile memory. 
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The definition o1 particular user-defined mode will rennain unchanged until it is re-defined by a user of tfie currency dis- 
criminator. In this manner a user may define a mode of operation that is particularly adapted to the needs of the user 
and repeatedly recall that mode of operation whenever the user desires to operate the machine in that mode. For exam- 
ple the operate could desire to process a stack of currency bills using one of the factory default nrxxJes such as the 
Mixed 1 mode of operation and then process of second stack of bills using an user-defined mode. In such a case, the 
operator would first select the factory mode desired such as Mixed 1. process the first stack of bills, then select the 
desired user-defined mode, and process the second stack of bills. The definitions of the factory-deJined or default 
modes may also be stored in an PROM. 

[0199] Turning to FIG. 39. an example of the operating parameters selection screen for a second user defined mode 
is illustrated. According to the selections made in FIG. 39. bills of all denominations (as in a mixed mode), are delivered 
into pocket 1 . This is indicated by the selection of "ALL" in box C2. R1 . No calls are presented in pocket i while suspects, 
improperly size bills and unfit document are presented in pocket 2. Chains and doubles are directed to pocket 1 and the 
machine stops. 

[0200] While the invention is susceptible to various modifications and alternative forms, specific embodiments thereof 
have been shown by way of example in the drawings and herein described in detail. It should be understood, however, 
that It is not intended to limit the invention to the particular forms disclosed, but on the contrary, the intention is to cover 
all modifications, equivalents and alternatives falling within the spirit and scope of the invention as defined by the 
appended claims. 

Claims 

1 . A currency evaluating device adapted to receive a stack of cun^ency bills, rapidly discriminating the bills in the stack, 
and then re-stacking the bills comprising: 

an input receptacle adapted to receive the stack of currency bills to be discriminated: 

a transport mechanism adapted to transport the bills in the direction of the narrow dimension of the bills, one 
at a time, from the input receptacle to a plurality of output receptacles, at a rate in excess of about 800 bills per 
minute; and 

a discriminating unit adapted to determine the denomination of each of the bills at a rate in excess of about 800 
bills per minute, the discriminating unit including a detector positioned along a transport mechanism path 
between the input receptacle and one of the plurality of output receptacles adapted to receive and re-stack the 
bills after being discriminated by the discriminating unit, 
wherein the currency evaluating device has a volume not exceeding 2.05 ft^. 

2. The currency device of claim 1 wherein the transport mechanism transports bills at a rate in excess of about 1000 
bills per minute and the discriminating unit determines the denomination of each of the bills at a rate in excess of 
about 1000 bills per minute. 

3. The method of claim 1 wherein the plurality of output receptacles is exactly six output receptacles. 

4. The method of claim 1 wherein the evaluating device has a height not exceeding about 17 'A inches, a width not 
exceeding about 13 inch and a depth not exceeding about 15 inches. 

5. The method of claim 1 wherein said transport mechanism forms a linear path for said bills on the upstream side of 
said plurality of output receptacles, and said scanning head is located along said linear path. 

6. A cun-ency evaluating device for receiving a stack of currency bills, rapidly discriminating the bills in the stack, and 
then re-stacking the bills comprising: 

an input receptacle adapted to receive said stack of currency bills to be discriminated; 
a transport mechanism adapted to transport said bills in the direction of the nan-ow dimension of the bills, one 
at a time, from satd input receptacle to a plurality of output receptacles, at a rate in excess of about 800 bills 
per minute: and 

a discriminating unit adapted to determine the denomination of each of said bills at a rate in excess of atx>ut 
800 bills per minute, said discriminating unit including a detector positioned along a transport mechanism path 
between said input receptacle and one of said plurality of output receptacles adapted to receive and re-stack 
said bills after being disaiminated by said discriminating unit, 

wherein said currency evaluating device has a height not exceeding about 17 inches, a width not exceeding 
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about 13 V& inch and a depth not exceeding atx)ut 15 inches. 
7. The currency device of claim 6 having exactly six output receptacles. 

8 The currency device ot claim 6 wherein the transport mechanism is adapted to transport at a rate in excess of about 
1000 bills per minute and the discriminating unit is adapted to determine the denomination of each of the bills at a 
rate in excess of about 1000 bills per minute. 

9, The currency device of claim 6 wherein the curency device has a volume not exceeding 2.05 fl^. 

1 0. The currency device of claim 6 wherein said transport mechanism forms a linear path for said bills on the upstream 
side of said plurality of output receptacles, and said scanning head is located along said linear path. 
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